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-L  HE  conclusion  of  the  first  Volume  of  the  new  Seines  of 
this  Journal,  demands  that  I  should  return  my  sincercst  ac- 
knowledgments to  those  excellent  Correspondents  who  have 
assisted  me  in  improving  it,  and  tu  the  Public  at  large,  who 
have  shewn  by  the  increased  demand,  that  they  approve  the 
alterations  which  have  been  made, 

f  Among  the  advantages  \  will  here  mention  only  two  ;  the 
first  by  no  means  inconsiderable,  is  the  very  neat  and  cor- 
rect typographical  execution,  which  would  be  honorable  to 
the  Printer  of  a  complete  copy  of  a  work  at  leisure,  and  is 
singularly  valuable  in  a  periodical  work  ; — the  other,  namely 
the  side  notes,  requires  so  much  diligence  and  expence, 
that  it  is  likely  they  will  long  continue  to  be  peculiar  to  this 
Journal,  These  circumstances,  added  to  the  unvaried  fide- 
lity of  conduct  in  quotation  and  regard  to  the  rights  of 
others;  from  which  the  Editor  never  has  nor  will  depart, 
have  naturally  led  men  of  eminence  to  chuse  this  Journal  as 
the  repository  for  their  communications. 

It  is  with  a  very  high  degree  of  satisfaction  that  I  can 
stare,  that  half  the  materials  contained  in  tlic  present  V'olume 
are  original,  and  avowed  by  their  very  respectable  Authors ; 
that  one  third  part  con  fids  of  translations,  or  abstracts  of 
excellent  works  never  before  publilhed  in  English,  and 
that  the  remaining  sixth  part  are  seleft  Memoirs,  either 
abridged  or  extracted  from  the  Transactions- of  the  Roval 
Society,  and  other  recent  and  authentic  sources  of  dis* 
covery. 

r  Tlie  Authors  of  original  Papers  are  Doflors  Tliomson, 
Beddoes,  Iliggins,  and  Prieftley  ;  the  Rev,  W.Pearson; 
Messrs.  Gough,  Close,  Daw,  Murray,  R,  h,  Edgeworth, 
Stodart,  Zach,  Accum,  Ez,  Walker,  Goodwyn,  W.'Walker, 
and  W.N. — Of  foreign  works,  Thenard,  Peres,  Tromsdiirf, 
Prevost,  Dolomieu,  Proust,  Loysel,  Hauy,  \'olta,  Van 
Marum,  Le  Blanc,  Carradori,  Darcet,  Parmentier,  Vau- 
quelin,  Darracq. — And  of  English  Mei»oirs  abridged  or  i 
extracted,  Mendoza,    Ilerschel,   Chenevix,    Uavy,  \Viiiv, 


PREFACE. 

Cooper,  Eoglefield,  Delafons,  Sheldrake,  Capper,  Ark- 
wriglit-  For  the  various  and  important  objects  of  their  re- 
search, he  must  refer  to  the  Table  of  Contents,  the  ample 
Index,  and  the  other  assistant  indications  he  has  been  sedu- 
lous to  present  to  the  Reader*  ^fl 

This  Volume  contains  sixteen  Copper  Plates,  illustrating 
nineteen  distinct  objects  :  viz,  Herschers  discoveries  of  the 
Structure  and  Changes  of  the  Sun.  2.  Various  circular  In- 
struments formeaKurinfj  Angles,  ^  3,  4.  Two  Hydraulic  En- 
gines invented  by  Mr.Clbse  for  raising  veater  above  its  I-.evel 
by  the  Syphon.  5,  Method  of  making  Gun  Flints.  6.  Mr. 
Cooper's  Designs  to  shew  by  the  structure  of  the  Ear,  that 
a  species  of  Deafnefs  may  be  cured  by  puncture  of  the 
Membrane  of  the  Tympanum.  7.  Loyscl  s  new  Appara- 
tus for  bleaching  Paper.  8,  Carangeau*s  Instrument  for 
measuring  Crystals,  9,  Dr.  Thomson*s  Apparatus  to  shew 
that  the  Runifordian  Circulation  of  Sohds  in  Fluids  is  not 
occasioned  by  Currents.  10.  Volta*s  Sketches  in  support 
of  his  Theory  of  Galvanism.  1 1 ,  Trevithack's  new  and 
powerful  Engine  for  producing  Mechanic  Force  by  an  in- 
cluded Column  of  Water.  12*  Mr.  Murray's  Apparatus 
for  new  Experiments  on  the  conducting  Power  or  Fluids. 
13.  Dr.  Herschers  Apparatus  for  viewing  the  Sun  througli 
Fluids.  14.  Mr.  Hornblower's  Hydraulic  Bellows  for  a 
Forge.  15.  Rev.  Wm.  Pearfon^s  Projetlion  of  the  Orbits 
of  the  Earth  and  of  the  new  Planet  Ceres,  16.  Mr.  Mur- 
ray's Apparatus  for  shewing  the  conducting  Power  of  Mer- 
cury and  of  Oil  in  a  VefTel  of  Ice.  17.  A  simple  and  free 
Efcapement  for  Time  Pieces,  by  Mr.  Delafons.  18.  Mr. 
Arkwright*s  Engine  for  raising  Ores  from  Mines.  And,  19. 
A  cheap,  simple,  and  accurate  perspective  Instrument,  by 
Jlichard  Love  II  Edge  worth,  Esq. 

With  prospects  already  fo  animating,  under  the  favoni* 
ble  circumstances  of  a  general  Peace,  and  the  facilities  it 
affords  to  philosophical  pursuits  and  manufacturing  inven- 
tions, it  is  to  be  expected  that  the  value  of  our  communi-^ 
cations  and  discoveries  will  increase. 

iSoko  Square,  hondon.  May  1^  1802. 
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ERRATA. 

I  h*ve  obfervcJ  ao  Errsita  by  which  the  Reader  can  be  mifiei,  but  mufl:  remark,  that 

the  table  at  p;igc   7|,  cRllcd  Oj^/r^^^f/w*  of  the  Ceres   if  wrong  iniitlcd  :  the  tabic    being 

\y  4n  ephemcrii,  cakulmM  ht  re-Oi(covefing  the  planet  from  the  fotmcr  obfcrvatign^ 
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ARTICLE    L 

On  the  Exhibition  of  a  Series  qf  Primes,  and  the  Refoluiion  qf  a 
Compound  Number  into  all  its  f odors.  BifMr.  J.  GotrcK. 

To  Mr.  NICHOLSON. 
SIR, 


L.  EULER  remarks  in  his  Algebra,  that  znathematicians  Natural  (ierief  of 
e  not  yet  difcovercd  a  way  of  exhibiting  a  natural  feries  of**^"*JJ^  ~^ 


M. 

have  1 

primes;  and  in  reality  I  know  of  no  writer  on  arithmetic*  bCTintoiu  fae* 
who  (hews  how  a  compound  number  may  be  rcfolved  into  all  ?2-^  J«t«^ 
its  fa6iors,  othcrwife  than  by  trial.  TTie  following  method, 
however,  may  be  faid  to  folve  both  problems,  perhaps  in  as 
ready  a  way  as  the  nature  of  numbers  will  admit ;  and  on  fixed 
principles :  it  depends  upon  the  following  property  of  com- 
pound numbers. 

If  a  compound  number,  which  is  not  a  fquare,  be  refolved  Property  of 
into  any  two  of  its  fetors,  one  of  thefc  fedors  will  be  lefs  than  JJJ^*"***"** 
the  root  of  the  next  greater  fquare,  and  the  other  will  be  equal 
to,  or  greater  than  the  fame  root. — If  you  deny  the  property, 
then  both  fadors  muft  be  either  greater  than  the  root  of  the 
fquare,  in  which  cafe  the  produdl  will  be  greater  than  the 
fquare ;  or,  they  mod  be  both  lefs,  than  that  root,  on  which 

Vql.  L— January.  £  fuppofitioa 


3  EXHIBITION    OF    A   SERIES    OF    PRIMES,   &C. 

fappofition  the  produ6t  will  not  be  greater  than  the  next  Icfs 
fquare,  feeing  the  fii6tors  are  whole  numbers.     Now  fuppofc 
/2 — c  to  reprefent  any  number  whatever,  where/*  is  the 
next  greater  fquare,  and  c  the  excefs  of  that  fquare  above  the 
given  number  r  then  any  two  fii^ors  of/*  —  c  may  be  ex- 
prelTed  by/— p,  and/+  p '¥  ^n,  from  whence  the  follow- 
ing method  of  determining  all  tJie  fadors  to  two  fucceflive 
fquares,  and  their  intermediate  numbers,  is  eafily  derived. 
Method  of  de-       In  9  perpendicular  column  at  the  left  hand  of  your  future 
termining  fac-   work,  [vidt  Tfib.  ift.)  which  exhibits  the  divifors  of  all  the 
^  numbers  from  49  to  36,  write  down  the  arithmetic  progreflion 

1,  2,  3,  &c.  beginning  at  the  top  with  unity,  and  ending 
with/;  let  all  thefe  numbers  fucceffivcly  reprefent  tlie  divifor 
/ — p,  and  correfponding  to  each  of  them,  draw  a  double 
horizontal  column  :  when/— /i  =  1,  make  c  in  the  upper- 
moft  horizontal  column  =2/— 1,  3/— 2,  2/— 3,  &c. 
to  0,  becaufe  2/ —  1  is  the  dtflference  of  the  two  fquares  in 
all  cafes ;  and  for  /+  p  +  2n,  write/—  1^**  / —  ll*  +  l, 

^  f^^^^*  +  2,  &c.  to/'.     In  order  to  fill  up  the  other  co- 

lumns, divide/*  by  the  refpedtive  value  of/ — p,  and  place 
the  remainder,  if  there  be  any,  in  the  upper  part  of  the  hori- 
zonial  column,  perpendicularly  under  the  fame  value  of  c  in 
the  highefl  column;  but  if  there  be  no  remainder,  place  a 
cypher  in  its  room  ;  then  increafe  this  remainder  as  often  as 
you  can  by  the  addition  of/ — p,  not  to  make  it  exceed 
2/—  I,  and  place  thefe,  each  direflly  under  the  fame  num- 
ber in  the  higheft  cohimn,   and  write  c  on  the  left  hand. 

:  /' 

Under  the  firft  remay|der  or  cypher,  place  the  quotient  -^ 

J  p 
in  whole  numbers;  from  which,  fubtrad  unity  as  oft  as/ — p 
was  added  to  the  remainder,  and  call  thefe  /-f  /)  -f  2  r  ;  but 
when/ — p  =/,  put  0  alone  for  the  value  of  c ;  when  all  tlie 
columns  afe  filled  up  in  this  manner,  the  fadors  of  any  given 
nunvber  ajre  thus  found.  Find  the  value  of  c  correfponding  to 
that  number  in  ih^  higheft  column ;  then  find  how  otlen  the 
iaxn»  number  recurs,  by  cafting  your  eye  perpendicularly 
down  the  coUimns,  the  fadlors  will  be  the  value  of  /-f.  p  +  2  w, 
diredly  under  that  value  of  c  in  each  column ;  and  the  corre- 
fponding value  off-^p:  confequently,  thefe  values  of  c 
which  are  only  found  in  the  higheft  coliimn,  indicate  that  the 

number 


EXHI8ITI0H   or   A    S<&Ilt   OF    P&IllBf,  &C. 

number  dlie&ly  under  it  is  a  prime,  as  is  the  cafe  in  Tab,  IR, 
with  37,  41,  43,  47. 

But  if  a  feries  of  primes  only  is  to  be  calculated,  the  work  Primes. 
my  be  flioitened,  by  omitting  the  values  of /-f  p  -f  Sn  in  all 
the  columns  except  the  highefl,  and  marking  thofe  numbers 
with  aileriiks  which  correfpond  to  the  values  of  c  only  found 
in  the  uppermoft  line,  as  in  Tab.  2d.  where  the  prime  num- 
bers from  1  to  16  are  Calculated. 

Note,  the  values  of  t  may  be  otherwifc  calculated : — from 
the  produd  /p  take  the  greatef)  multiple  of/ —  p  that  can  be 
fubtraded  from  it ;  tlits  will  give  the  leafl  value  of  c  corre- 
fponding  to  that  value  of/ — p. 

Your's,  &c. 
k'endal,  Dec.l,  1801.  J.  GOUGH. 
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On  an  improxtd  Hefle6ting  Circle,     ify  J o  s  e  p  h   d  e  M  e  n  d  o  z  a 
Rios,  Efq.  F.  R.  S\     (PItiL  Tranf.  1801. J 

i  N  pradical  aftronomy  large  indrumcnts  are  ufeful,  not  only 
to  enable  the  obfervcr  to  read  the  angles  to  a  fmall  fradlion  of 
a  degree,  but  likcwife  to  diminifti,  in  tlie  conftrudion,  the 
inaccuracies  which  proceed  both  from  the  errors  of  the  divi- 
fions  and  the  eccentricity  of  the  index.  Frames  of  confide- 
rable  dimenfions  admit  alfo  the  application  of  tetcfcopes  witli 
great  magnifying  powers,  which  is  a  circumflance  of  the  ut- 
nioft  imjfcrtance  in  celeftial  obfcrvations.  As  the  reflefling 
inftruments  employed  at  fea  arc  fupported  by  the  hand,  their 
weight  and  Icale  are  limited  within  a  narrow  compafs ;  and  it 
fcemed  very  difficult  to  obviate,  by  any  expedient,  the  incon- 
veniences arifing  from  the  fmallnefs  of  their  fizc,  while  it  was 
impoflible  to  incrcafe  it.  The  celebrated  Tobias  Mayer  con- 
trived, however,  a  method  to  determine,  at  one  reading,  in- 
(lead  of  the  fimple  angle  obferved,  a  multiple  of  tlie  fame 
angle ;  and,  by  this  means,  the  inftrument  became,  in  prac- 
tice, capable  of  any  degree  of  accuracy,  as  far  as  regards  the 
above  mentioned  errors.  His  invention  is  elfentially  different 
from  the  mere  repetition  of  the  obfervations ;  and  my  objedl 
requires  that  I  (hould  explain  tlie  principle  upon  which  it  is 
founded. 


^.^  ON    AN    IMPROVED    REFLECTING    CIRCLE.  5 

J  ■     Mr.  Mayer  propofed  to  complete  the  limb  of  the  fextanl,  i.  He  made  the 

'     making  a  whole  circle,  with  the  horizon  glafs  moveable  round  *I^^J^  ^J^  ,^ 

the  centre,  with  an  additional  index,  which  I  (hall  call  the  he  fixed  the  ho- 

horizon  index,  in  order  to  diflinguifli  it  from  the  centre  index,  to  J,lf^ jj|j„JJJ^" 

\vhich  the  centre  glafs  is  attached.     This  inflrtiment  is  repre-  able  on  the  ftme 

fented  in   Plate   I.   Fig.    1  ;    and  the  manner  of  ufing  it  "  5^*,^ J^'J"" 

as  follows :  afler  the  index  A  is  fet  at  o,  (the  beginning  of  that  which  car- 

the  divifionsy)   the  two  firlaffes  are  rendered  parallel,  as  is  ''^.*  \*^*  8'*f« . 

i     11  «../•.      .  .    TT    iV     .  1  .  •        11.  ""^  the  index 

ulually  praetifcd  with  Hadley  s  quadrant,  by  moving  the  hori-  giafs. 

zon  index  B,  till  the  horizon  of  the  fea,  (or  the  fun,  or  any  U(e.  Adjufl  th^ 
other  objefl,)  or  its  dired  image,  and   the  doubly  reflected  J'^^'^IJ^}'** 
image  of  the  fame,    fcen  through   the  telefcope,    coincide.  iaiitx\ 
After  fixing  th^  horizon  index  in  that  polition,  the  centre  in- 
dex A  is  to  be  moved,  in  order  to  meafure  the  diflance  of  the  Obierve  the  an* 
two  obieas  S  and  L,  (which  I  (hall  fuppofe  the  fun  and  moon,)  f^^^^^%^ 
by  bringing  into  contaft  the  doubly  refleded  image  of  the  fun 
with  the  direft  image  of  the  moon,  feen  through  the  telefcopo. 
The  centre  image  will  then  be  at  M,  and  the  arch  o  M  might 
give,  as  in  the  fextant,  the  angular  diftance  required;  but  the 
conftru6lion  of  the  circle  renders  it  eafy,  in  this  pofttion,  to  Make  the  gliflei 
effed  again  the  parallelifm  of  the  gla(res,  and  to  make  another  Jh^hotTco  **' 
obfervation  of  the  contadl,  in  the  like  manner  as  from   o ;  index, 
which  operation  will  bring  the  centre  index  to  N.     The  index  Obfcnre  the  an- 
will  ihen  give  o  N,  or  double  the  diftance ;  and,  as  it  mufl  *  *  "      ^^* 
be  divided  by  2,  in  order  to  have  the  angle  required,  the  er-  Adjuftfbrparal- 
rors  ofdivifion  and  eccentricity,  which,  together,  I  (liall  call '*'*^'"' "*^/*" 
the  error  of  the  inftrument,  will  be  likewife  reduced  to  one  half,  vatiou. 
It  is  obvious,  that  by  fucceffive  repetitions  of  the  fame  procefs.  And  as  this  pio- 
triple,  quadruple,  &c.  the  diftance  may  be  obtained,  and  the  "'^  ."*L**^ 
(aid  error  further  reduced,  in  the  inverfe  ratio  of  the  multi-picfure,  and 

plication  of  the  diftance,  to  any  desrree  of  approximation  re-  ^^^  ^^^  '"^^cx 
'^  .    J  '  /       6  rtr  will  pafs  over  the 

The  method  of  rendering  the  gla(res  parallel,  by  means  of  angle  as  many 

the  horizon  of  the  fea,  is  not  accurate,  on  account  of  the  in-  !!!I*"  "^L;!". . 

are  repeciiions  j 

diftin6tnefs  of  the  images;  and,  when  the  fun  is  ufed  for  that  Divide  the  whole 

purpofe,  the  obfervation  becomes  fatiguing  to  the  eye.     The  ^P**^^^  ^ 

repetition  of  that  obfervation,  by  one  or  the  other  method,  ticiont,  and  the 

remained  therefore  a  confiderable  inconvenience  attached  to  <l«otient  wll  be 

the  cor  reft  an* 
Mr,  Mayer's  circle.     The  author  himfelf  feems  to  have  been  gie .  the  crrori 

of  that  opinion,  as  he  propofed  to  provide  the  inftrument  with  ^  the  inftni- 

a  diagonal  rule,  fixed  upon  one  of  the  Indexes,  fo  that  the^^^^i^^ij* 

other  (ame  nu9« 


ISon.  It  U 

|flC'5»VflJt''ftt  fo 

juilmenu  far 
prrarelifm. 

Ifitovefiimfi 
p  for  le- 


$f  a  night  aU 
uacion  in  the 
rconftran^icm  he 
tenders  it  prac- 
(luble  to  cii». 
fer¥€  the  fame 
ir\fletttrkc»  by 
moving  the  in- 
dex IK  contrary 
diref^i'^ns  with- 
out ihtfting  rbc 
face  of  the  ia- 
flrQcnent  j 


OH    AN    fHPROVED    REPteCTlKG    CIRCLE. 

o4l*er  index  fbotiJcl  toncb  it  when  the  g1aO^«  were  parallel  ; 
but  an  stdjuQamni  of  ihis  nature  mu/l  be  fubjed)  io  great  er* 
rors,  and  was  never  adopted  in  pra^iee.  The  Chevalier  dc 
Borda,  wiiliing  to  remove  ihal  imperfeflron,  had  the  happy 
idv;i  of  rendering  the  parallelifm  of  the  glaiTes  unnecefTary,  by 
fubftttuting  the  oblervation  of  the  angular  dillance  of  the  two 
objetts,  to  that  of  the  coincidence  of  the  images  of  the  fame 
objefl.  This  conllitutcs  the  fecond  great  improvement  of  the 
rerteciing  circle,  which  it  h  necelfary  for  mt  to  evplatn,  betore 
i  proceed  to  the  account  of  my  own  inveftigation?  *♦ 

Jn  Borda*s  circle,  the  tclefcope  is  fixed  at  fomc  ditlance 
from  the  centre,  and  the  horizon  glafs  is  carried  near  the  bor« 
dcr  of  the  inJinimcnt,  as  in  Plate  I.  Fig.  2.  By  this  ar- 
rangement, the  rays  of  light  can  arrive  at  the  centre  glafs, 
both  from  die  heavenly  bodies  filuatcd  to  the  right  of  the  ho- 
rizon index,  as  S\  and  from  thofe  fituated  to  the  left,  as  S. 
Thus,  if  the  glalTes  are  parallel  to  one  another,  when  the 
centre  indcK  is  at  o,  it  i^  obvious  tiiat  there  are  two  way&  of 
making  the  obfer  vat  ions.  While  the  direct  image  of  the  moon 
L  i&  feeii  through  the  Iclefeopc,  the  angular  diflancc  to  the 
fun,  if  at  S,  may  be  rocafured  by  moving  tJie  centre  index  to 
m,  in  order  to  produce  the  contad  ;  or,  if  the  fun  is  at  S',  the 
fame  operation  may  be  pertbrmed,  by  iifing  tlie  contrary  mo- 
tion to  m\  The  firfl  kind  of  obfervation,  the  Chevalier  dc 
Borda  calls  obfirvaUon  to  the  kjl ;  and  the  fecond,  ohjlrvation 
to  the  ri^ht,  Suppofe  now,  that  (the  horizon  index  being  tixcd 
in  the  fame  pofuion)  the  di (lance  from  L  to  S  is  obferved  to 
the  left,  by  bringing  into  contact  the  doubly  reflected  image  of 
S  with  the  image  of  L*  feen  without  reflection;  let  us  tiien 
turn  the  inJlxument  round,  keeping  it  in  die  fame  plane,  fo  as 
to  have  the  dired  image  of  S  through  the  telefcope,  and  thu» 
make  an  obfervation  of  the  fame  diflancc  to  the  right ;  the  po- 
(it ion  of  the  centre  index  being  in  the  iirll  obfervation  at  ?«, 
and  in  the  fecond  obfervation  3t  m\  it  is  clear,  that  if  o  is  the 
point  where  the  parallelifm  of  the  glaffcs  lakes  place,  om  is 
equaltoo///;  and,  that  the  arch  mm\  determined  by  the  two 
pofjtion^,  will  give  double  the  diflance. 

*  It  docs  not  belong  to  my  prefcnt  plan,  to  explain  the  ciFc^  of 
Borda's  improvtmcnt  in  corrtfiing  the  errors  which  arifc  from  the 
wint  of  parallelifm  tn  the  fuL-fices  of  the  glatfes*  This  will  be 
fully  conHdered  in  another  Paper,  where  I  inteml  to  give  an  ac- 
count of  fcvend  invctligations  which  I  have  made  upon  that  parti- 
cuhr  fubjcft* 

It 
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It  will  be  more  conrenient  to  have  the  centre  mdex  at  o^  Cdhveiil^t  m: 
when  the  firft  obfervation  is  made,  in  order  to  take  the  double  '"P"**^**^' 
diflance  at  one  reading,  after  the  fecond  obfervation.  For 
this  purpofe,  the  firft  part  of  the  procefs  may  be  inverted,  by 
previoufly  fixing  the  centre  index  at  the  beginning  of  the  di- 
vifions,  and  moving  the  horizon  index  H  towards  o,  inftead  of 
moving  the  centre  index  A  to  m,  or  towards  H. 

The  laft  kind  of  obfervation,  in  which  the  incident  ray.  This  is  dcnptoi 
which  produces  the  firft  hnage  upon  the  centre  glafs,  may  be  ^^  ^  ^'^ 
conceived  to  run  double  the  angular  diftance,  pafling  in  its 
way  over  the  line  of  collimation,  has  been  called,  by   the 
Chevalier  de  Borda,  the  crtffcd  obfirvation. 

The  fiune  procefs  may  be  repeated,  by  fixing  alternately  It  may  be  re- 
one  of  the  indexes,  and  moving  the  other,  and  continuing  J*J^**  *^  ^* 
fucceffivc  fets  of  obfervations ;  each  fet  of  two  eroded  obfer- 
vationf,  one  to  die  right  and  another  to  the  left.  The  angle 
given  by  the  inftrument,  will  be  equal  to  double  the  angular 
difi^ce  multiplied  by  the  number  of  fets  obferved,  or,  in  other 
terms,  to  the  angular  diftance  multiplied  by  the  number  of 
obfervations,  which  are  always  fuppofed  to  be  made  by  pairs ; 
an  odd  obfervation  being  of  no  value  in  this  manner  of  ufing 
the  chrcle. 

I  have  expreflfed  myfelf  as  if  the  obfervations  could  always  And  will  iioti4 
be  made  by  looking  alternately  at  each   objea  through  the  ^"Jw  o*f**ih^ 
telefcope,  in  order  to  bring  into  contaft  the  doubly  refle6led  brighter  obje£(, 
image  of  the  other  objea.     This  is  not  the  cafe  in  the  obfer-  »{th«  pbnc  of 
vations  of  the  diftances  from  the  moon  to  the  lun,  or  a  ftar ;  it  be  rcverfed  at 
being  then  indifpenfable  to  compare,  by  refle6tion,  the  bright-  *«  ^«fo«*  ^^ 
eft  of  the  two  heavenly  bodies;  but  there  is  a  very  eafy  me- 
thod of  obviating  that  inconvenience.     After  the  conta6t  of  the 
images  of  S  and  L  is  obferved,  with  the  telefcope  dirc6led  to 
L,  the  pofition  of  the  plane  of  the  inftrument  may  be  inverted, 
turning  it  round  the  axis  of  vifion  O  B  L  ;  the  incident  ray 
will  then  anfwer  to  the  point  S%  equally  diftant  from  L  as  S, 
and  the  crofted  obfervations  will  ftill  give  SS',  or  doable  the 
diftance. 

Whether  a  circle  is  ufed  fimply,  as  Mayer  propofed  it,  or 
according  to  Borda's  method,  its  peculiar  advantages  chiefly 
depend  on  the  multiplication  of  the  diftance  required.  I  have 
therefore  turned  my  attention  to  the  improvement  of  this  prin- 
ciple ;  and,  with  that  view,  I  have  contrived  die  con(h:u6tion 
which  I  am  going  to  defcribe. 

In 
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'•u!r«r^T^*         In  the  crolTed  obfen^ations  made  with  Borda's  circle,  the 
cnSftfinap.    '"^^x^^  move  alternately  through  an  arch  which    in  the  divi- 
plyiiif  an  entire  fions,  is  equal  to  double  thediflancc  :  for  example,  the  centre 
^UtTthfykr*  ^^^^  comes,  in  the  firft  crofled  obfervation,  fr6m  m  to  m' ;  in 
mmmsf  within  or  the  third  crolTed  obien'ation,  from  tn'  to  m'',  &c.  and  the  ho- 
SSL^ElJ^h  of  "^"^  index,  in  the  fecond  crofled  obfervation,  to  A' :  in  the 
tbefe  cifcles       fourth  crofled  obfervation,  to  //',  &c.  and,  by  each  of  the  two 
S^aL^^S?*^  indexes  may  be  found  the  fame  multiple  of  the  diftance  re- 
enter index  or  quired.     Let  .us  now  place  the  Nonius  in  a  circle  moving 
borisoo  index    round  the  centre,  over,  or  adjacent  to,  the  ulUal  limb  which 
oftctopT"*  contains  the  diviflons:  it  will  eafily  be  conceived,  that,  by 
attaching  that  circle,  which  I  fliall  call  the  Flying  Komus,  al- 
ternately to  each  of  the  indexes,  it  will  ferve  as  Nonius  for 
both ;  and  that,  after  any  number  of  obfervations,  it  will  give 
the  compound  motion  of  the  two  indexes.     Thus,  after  the 
iirfl  obfervation,  the  Flying  Nonius  will,  at  each  crofled  ob- 
fervation,   advance  double  the  diilance  over  the  diviiions, 
while  each  feparate  Nonius,  fixed  on  the  indexes,  requires  a 
fet  of  two  obfervations,  to  produce  the  fame  effed  in  Borda's 
circle. 
View  tnd  de.         Plate  I.  (XXX.  XXXL  and  XXXII.)  exhibits  a  perfpcaive 
Knption  of  the   yjg^^  (apian,  and  a  fection,)  of  the  inftrument,  which,  for  the 
^bO^drrik.      fake  of  diflindlion,  I  fliall  call  my  Improved  Refleding  Circle, 
(The  lafl  Plate  is  particularly  intended  to  fliew  the  compound 
handle,  which  I  have  adapted  to  the  inflrumcnt,  in  order  to 
hold  it  with  convenience  and  cafe  in  every  poiition  * ) .     Thefe 

three 

*  The  ufc  of  Mayer's  circle,  or  of  Borda's,  as  conftrufted  till 
now,  with  only  one  handle  attached  to  the  centre,  is  extremely  in- 
convenient in  feveral  pofitions,  and  particularly  when  it  muft  be 
kept  inverted  downwards  during  the  obfervation.  For  this  reafon,  I 
thought  it  of  importance  to  contrive  fuch  a  fupport  as  would  enable 
the  obferver  to  hold  the  inftrument  with  the  fame  eafe  in  every  di- 
rection. This  is  efFe£led  by  means  of  the  compound  handle,  at- 
tached to  the  horizon  index,  by  the  brace  V  and  fcrew  X,  (Plates 
XXX.  XXXL  and  XXXII.)  which  index  turns  round  the  centre 
with  the  handle.  When  Mr.  Trougbton  began  to  conftni6l  this 
fort  of  inftrument,  I  recommended  to  him  diis  improvement,  which 
he  has  adapted  to  his  refle6ling  circle. 

I  fliall  obferve  here,  that  Mr.  Troughton^s  circles  are  not  of  the 
kind  which  I  have  endeavoured  to  improve.  The  fcheme  of  hit 
conftruftion  may  be  faid  to  confift  in  completing  the  limb  of  a  fcx- 

tant 
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three  reprefentations^  in  which  the  fame  ports  arc  marked 
with  tlie  (ame  letters,  are  fufficient  to  give  an  accurate  idea  of 
the  arrangement  of  the  whole,  and  make  it  unneceflary  for  me 
to  enter  now  into  a  minute  detail  of  the  mechanifm  of  the  ap- 
paratus. I  therefore  ihall  content  myfelf  with  adding  here 
only  what  concerns  the  general  ufe,  and  the  peculiar  proper* 
lies,  of  this  inflrument. 

M  is  the  divided  limb  of  the  drcle,  and  N  the  Flying  The  circle  U  a?. 
Nonius,  to  each  of  which  the  horizon  index  may  be  occa-  ^^^^^  *"^  ^^^^^ 
iionally  attached,  by  means  of  the  clamps  D,  C  ;  as  well  as  ttymgwm]u» 
the  centre  index,  by  jneans  of  the  other  clamps  A,  B.     The  hw  »t»  divifions 
peculiar  property  of  the  inftrument  being  that  of  giving  dou-  "a,^  i^  Jjcle. 
ble  the  difiance,  I  have  thought  proper  to  divide  the  circle 
into  360  degrees,  and  not  bito  720  according  to  the  nature  of 
the  fextant.     Thus,   after  a  crolFed  obfervation,  the  reading 
of  the  Nonius  will,  without  redudion,  exhibit  the  meafure  of 
the  fimple  diilance.      1  have  likewife  extended  the  nonius 
round  the  circumference,  fo  that,  by  the  coincidence  of  two 
divi£ons,   the  number  of  degrees  will  appear  on  the  limb, 
and  that  of  the  minutes  and  feconds  on  the  flying  nonius. 
The  maimer  of  making  the  obfervations  with  this  inllrument 
is  as  follows : 

Adapt  the  o  of  the  flying  nonius  to  360^  of  the  limb ;  and  Method  ot  ob- 

then  fiaften  the  two  clamps  A,  B,  of  tlie  centre  index  *  E  E,  ^t'"'*"^'    S'*f* 
•  Iff       i-    .  -  . . ,  .      1  .        I      /•  1     .       /.  the  center  index 

by  which  the  divilions  will  be  kept  m  the  fame  relative  fitua-  both  to  the  limb 

tions.     TTien,  tnrn  round  the  horizon  index  F  F,  and  make  and  noniui  (fct 
an  obfervation  of  the  difiance  to  the  right.     The  contad  mull  360*),  (JhTerve 

be  adjufled  by  the  fcrcw  G,  the  clamp  C  being  faflened.  »« angle  to  the 

right  by  moving 
the  borixon  in- 

tant  to  the  whole  circumference,  and  making  it  capable  thereby  of  (iex  i  which 

performiiifir  Borda^s  croflfcd  obfei-vations,  with  as  many  noniufes  as  J*"  ^  .  P  ^ 
*^.        *..         .  ,^«        m,^.,.^*^*  nonius, 

may  be  attached  to  the  centre  glafs.     But,  Mr.  Troughton  s  m-  Difengage  the 

firvment  is  deprived  of  the  principle  invented  by  Mayer,  for  ob-  center  indea^ 

tainine  at  one  reading  a  multiple  of  the  diftance  required  j  which  is  ^^  ^***  nowui, 
*  /-   •     1  .     •  1    u  A  r  ^nd  repeat  the 

the  great  property  or  circles,  and,  m  my  opmion,  the  belt  means  or  obfervation  to 

diminifhing  their  errors.  the  left :  the 

*  Properly  fpcaking,  neither  the  centre  nor  the  horizon  indexes  Ay' ng  nonius 

aft,  in  this  irfftrument,  as  fuch,  both  of  them  being  deprived  of  the  ^(^^^^^ 

nonius,  which  is  transferred  to  the  flying  circle ;  but,  for  the  fake 

of  perfpiaiity,  I  continue  the  ufe  of  thofe  expreflions,  in  order  to 

diftinguilb  the  plates  or  rules  which  carry  the  centre  and  the  horizon 

glalFes. 

Lea\e 
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Lerrf*  this  damp  faftened,  and  loofen  the  damfy  A  ;  thus  turn 
the  inOrumentj  and  make  a  cront»d  ob(cr\^tion  io  the  left, 
adj lifting  by  means  of  Uie  fcrcw  H,  after  having  faftcned  iht 
clamp  D.  At  the  end  of  iJiis  obfenation,  the  flying  nonni* 
will  give  the  diftancc.  Faften  now  the  clamp  A,  and  loofcn 
the  rlamp^i  B  and  C,  leaving  tiie  clamp  D  faftcned  ;  then  turn 
the  infirtiment  again,  and  make  a  croffed  obfcrvation  to  tlie 
right.  At  the  end  of  this  obicrvation,  the  flying  nonius  will 
give  double  the  diltance.  By  fucceflively  inverting  the  ufe  of 
tlie  clamps,  this  alternate  proccfs  may  be  continued  ad  tihitttm  ; 
and  each  croffed  ohfervation  wi!I  incrcafc  the  readings  by  an 
arch  equal  to  the  distance. 
Itefttirkf^  Let  the  number  of  obfervations  be  «,  and  the  angular  dif- 

tnncc  D.  The  arch  given  by  my  improved  circle  will  be 
n  D  (« —  I),  In  Borda*s  circle,  (reducing  the  diviHons  of 
ihe  fextant  to  thofe  of  the  theodolite  I  ufe,)  the  arch  is  r:  D 
X  J  ";  and,  either  n  muft  be  an  even  number,  or  the  odd 
difervation  mufl  be  lolL  In  Mayer's  circle,  the  ar<  h  is  —  f 
0  X  }  T» ;  and  the  number  w,  which  comprehends  the  obfer- 
vations for  the  parallehfm  of  the  glaflcs  and  ihofe  for  the  dif- 
tanrc,  muft  likewife  be  even.  The  comparifou  of  thefc  ex» 
prclhons,  flrews  at  once  tiie  relative  advantages  of  the  dif- 
ferent in  flriimcnts, 

My  conflriiflioii  oflTers  confiderable  ad^-anlages,  in  every 
manner  of  ufing  the  circle*  If,  inftead  of  the  croffed  obfer- 
vations, it  thould  be  wanted  to  employ  the  ufua!  pradice  of 
rendering  the  glaffes  parallel,  a  multiple  of  the  diflance  may 
ftill  be  obtained  by  my  inftrument,  equal  to  that  of  the  other 
method*  For  this  purpofe^  the  parallehfm  of  the  glaffes  may 
be  e/fefled,  by  meann  of  the  images  of  the  fun,  or  the  horizort 
of  the  (ea,  moving  tlic  index  F>  while  the  o  of  the  nonius  h 
adapted  to  360^  of  the  limb,  and  the  two  clamps  A,  B,  are 
6iflened.  After  tliis,  an  oblVrvatlon  of  the  diflaiice  to  the 
right  may  be  made,  with  the  clamp  A  fadened,  while  th? 
clamp  B  is  loofe;  the  clamp  D  being  alfo  faftened,  and  the 
clamp  C  loofe;  and,  at  the  end  of  thisobfervation,  die  flying 
no«iius  will  give  an  angle,  which  will  be  only  the  half  of  the 
diilance  in  my  divifions^  but  which  would  be  equal  to  the 
whole  diftancc,  if  the  divifions  were  according  to  Ihe  fextant. 
A  fief  that,  and  white  the  clamps  B  and  C  are  fa(lened,  and 
the  cUmps  A  and  D  loofe,  the  parallelifm  of  the  glalTes  may 

be 
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ftgftta  effedcd  r  and  tiie  noniuit  h  iii  advkincc  Ltie  bnt 
Liity  over  the  linib.  The  lattie  suidiiioti  wilJ  lake  place, 
rnvcrtiDg  the  ii(e  of  the  cloJiips  ^nd  makin|r  another  obfer- 
ion  of  the  diiUucc.  The  like  nllcmatc  proct'l'*  ntav  be 
tinued  indefinit^lv  ;  and  the  refult  given  by  the  inftruincnt 
wiU»  only  one  obferv^Liun  more,  be  tlte  fame  as  thai  of 
rda's  meihodj  and  double  ihe  ardi  which  would  be  ob- 
led  b>  Maycr*s  circle. 

Borda's  circle  h  liable  to  a  very  great  inconvenience  in  Ejfy  contrlvawt 

iCach  index  advances  fuccefliveU  over  the  Umb;  ?L'^"*''«*^^*^ 

m  order  to  facilitate  Uie  operation  of  bringijig  die  images  before  each  oh- 

the  conta<Fl  within  the  telefcope,  that  author  advifes  to  ^^*f*^'^otu 

nake  a  preparatory  memorandum  of  the  polition^i  which  the 

pdexes  will  nearly  occup)',  fo  that  they  may  be  fet  accord- 

"*^^y*  previous  to  each  obfervation.     But  this  method,  which 

I  always  inconvenient,  by  night  becomes  almoft  impoflible. 

for  thi«  rcafon,  I  have  joined  to  the  horizon  index:  an  arch 

,L,  (Plate*  XXX.  and  XXXL)  which  is  divided,  botJt  to 

right  and  left,  into  degreei  and  minutes  of  die  fextant,  fo 

when  theglatfes  are  paraUcI,  the  centre  index  coincides 

irith  the  two  firft  divifions  o,  o,  and  occupies  the  fpace  leA 

Jank  Ijelween  them-     I  have  further  provided  two  tViding 

Mece*  F,  P,  which  may  be  adapted  to  that  arch,  witJi  a  Ipring 

fiitficient  to  keep  thejn  firm  in  any  fituation.     Putting  each  of 

hefe  pieces  upon  the  arch,  lo  that  tlieir  ends  may  coincide 

lith  the  diviiiuns  marking  the  rough  diilance  to  be  mcafurgd, 

I  more  will  be  required,  than  to  R  t  the  centre  index  altcr- 

lely  agftinft  each  piece,  bctbrc  the  beginning  of  tlie  fuccei^ 

live  crolfed  obfervation.     The  clanvp  may  then   be  tiiftened, 

nd  the  remaljider  of  the  motion  produced  by  ihe  adju fling 

rrewi  as,  ifneeenkry,  the  index  will  pufti  the  fli ding  piece 

and  leave  it  at  the  point   where  the  contact    was 

[  ♦ 

The  flying  circle  facilitates  the  ufe  of  any  number  of  no-  Odicr  advao- 
blufei,  which  may  be  applied  round  the  whole  circumference ;  tJie*incrc*(t/* 


but. 


I 


a*  the  leading;  principle  which  I  have  chiefly  had  in  con-  number  of 
tiation,  is  that  of  obtaining  an  accurate  refult  from  one  ^ 
og.  I  have  only  ufed  a  lingle  nonius.     Two  noniufesj 


*  The  idea  of  this  fimple  contrivance,  wai  fuggeftcd  to  me  by 
o\i»  Mr*  E.Tivughton. 

oppoftte 
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oppoiite  01^  another,  might  however  be  advantageous,  in 
order  to  correct  the  errors  of  eccentricity ;  but,  in  my  opi- 
nion, a  greater  number  ought  not,  in  any  caic,  to  be  ufed. 
It  mty  be  aied        Before  I  conclude  this  Paper,  I  (hall  remark,  that  my  im- 
SeteJ^oiSe^  prwement  may  be  partially  applied  to  a  circle,  where  the 
attacked.  telefcope  and  tlie  horizon  glafs  are  attached,  or  fixed,  to  the 

main  frame  of  the  inftrument.    The  flying  nonius,   a^ing 
then  with  the  iingle  centre  index,  will  only  give  the  fame 
refult  as  Borda's  circle ;  but  this  conflruftion  feems  to  me 
greatly  preferable  to  all  the  other  plans  executed  till  now  ; 
the  whole  apparatus  being  more  folid  and  fimple,  and  its  ufe 
not  liable  to  the  errors  which  arife  from  the  motion  of  the 
horizon  index.' 
It  iffbrdi  a  me-      With  this  con(lru6Hon,  we  may  likewife  employ  a  method 
Jj^^*P;^^ofafcertainingthe  place  where  the  paralleiifm  of  the  glafles 
(inning  from  a   was  obferved  to  take  place,  and  of  fetting  the  index  afterwards 
*''P'  in  the  fame  fituation,  as  often  as  is  neceflary  for  the  repetition 

of  the  obfervatibns.  A  piece  may  be  ufed,  fo  contrived  as  to 
be  attached  to,  or  detached  from,  one  fide  of  tlie  index,  by 
means  of  a  fcrew ;  and  provided  befides  with  other  fcrews, 
to  faften  it  to  any  part  of  the  limb.  This  redification  piece, 
being  previoufly  attached  to,  and  carried  with,  the  index^ 
muft  be  fixed  in  the  fituation  it  occupied  when  the  contact  of 
the  images  was  obferved.  The  index  will  then  be  detached 
from  it,  in  order  to  obferve  the  diflance,  and  aflerwards  mull 
be  brought  back  to  the  fame  pofition  as  before,  contiguous  to 
the  rectification  piece.  The  like  alternate  procefs  may  be 
repeated ;  and  the  flying  nonius,  going  with  the  index  in  the 
motions  forwards,  and  (banding  flill  in  the  motions  backwards^ 
will  give  the  multiple  of  the  obferved  angle,  without  per- 
'  forming  the  obfervation  for  the  paralleiifm  more  than  once  in 

the  beginning.  In  Mayer's  circle,  as  well  as  in  Borda's, 
there  is  a  great  objedion  to  any  attempt  for  that  purpofe ; 
becaufe,  as  the  horizon  glafs  moves  round  with  the  index,  its 
perpendicular  pofition  is  deranged  by  the  inequalities  of  the 
plane  of  the  limb ;  but,  in  my  con(lru6lion  for  multiplying 
with  the  horizon  glafs  fixed,  thaf  inconvenience  is  removed  ; 
and  the  method  of  afcertaining  the  identical  pofition  of  the 
gla(res  may  be  employed  in  pradice,  with  advantage,  it  being 
done  when  the  index  is  at  tlie  fame  point  of  the  frame.  By 
fuggefting  this  idea,  I  do  not,,  however,  mean  to  reprefent 

it 
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it  as  preferable  to  the  repetition  of  the  obfervations ;  idiich 
procefs  muft,  for  many  reafons,  have  the  advantage  over  any 
mechanica]  contrivance  whatfoever. 

I  have  procured  refledling  circles  to  be  conlh*u6ted,  nponTht  iii?tiiiMi 
the  principles  here  defcribed,  both  with  the  telefcope  and  thc^?^J**^"  ''** 
horizon  glafs  upon  a  moveable  index,  and  with  the  fanie 
pieces  attached  to  the  main  frame  of  the  inflrumcnt.  The 
two  methods  have  refpedively  anfwered  my  expedation ;  ,and 
I  purpofe,  at  a  future  opportunity,  to  publifli  a  defcription  of 
the  means  which  I  wi(h  to  recommend  for  the  mechanical 
improvement  of  the  different  parts,  together  with  an  account 
of  fome  other  effays  which  I  have  made  relative  to  the  iiune 
fubjea. 


III. 

Ohjcrcations  tending  to  inccftigiae  the  Nature  of  the  Sun,  in  order 
to  find  tfie  Caujtn  or  Syniftoma  qfitu  variMe  Effiiffion  qf  Light 
€tnd  Heat ;  witli  Remarks  on  the  Uje  that  may  poffibfy  be  drann 
from  Solar  Obfircations.  JJ^WilliamHerschel,  LL.  D. 
F.R.S.* 

V-^N  a  former  occafion  this  eminent  aftronomer  gave  his  The  fun  InfeneA 
reafons  for  inferring  that  the  fun  is  a  moft  magnificent  habitable  ^beanhibitibk 
globe      In  the  prefent  pap^r  he  proceeds  confiderably  farther 
in  the  invedigation  of  the  phyfical  and  planetary  condruclion 
of  that  luminary.     He  introduces  his  fubjedt  by  remarking, 
that  the  influence  of  this  luminous  body  on  the  globe  we  in-  Jm  lofluence  of 
habit  is  fo  great  and  fo  widely  diffufed,  that  it  becomes  almoft  *«  greateft  im- 
a  duty  for  us  to  fiudy  the  operations  which  are  carried  on  at  *^^^     "» 
its   furface;   that  from  motives  arifing  from  the  important  and  defemts  tt 
effedls  of  light  and  heat  we  ought  certainly  to  examine  their  **  f^»<*>«*- 
iburce^  and  though,  like  the  Egyptians  with  the  Nilometer, 
or  modern  philofophers  in  their  obfervations  upon  the  atmof- 
pheric  phenomena,  we  can  entertain  no  hope  of  modifying 
the  efiediive  caufes,  yet^    by  arranging  the   particulars    of 
our  own  condud  by  the  fore-knowledge  of  events  though 
inevitable,  we  may  add  much  to  the  general  felicity  and  en- 
joyments of  fociety. 

*  Abridged  from  the  Philofophical  Tranfaaiont,  1801|  p.  965. 

W.N. 
Dr. 
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Kew  tenast  of        Dr.  Hcrfchel,  in  confeqiience  of  the  improvementi  in  hk 

fjhxjghaioaitnM^  teleftx^s,  and  the  advances  in  his  knowledge  of  the  phyficS|l 

conflnidtion  of  the  fun,  has  rejeded  the  old  terms  of  fpoCs^ 

nuclei,    penumbra  4*    iuadi,    and   has  fubflituted    thofe   of 

openings,  (hallows,  ridges,  nodules,  corrugations,  indents* 

tkms,  and  pores. 

The  lomiiiotii         jjj  j^g  former  paper  on  the  nature  and  conflru^ion  of  tht 

fba  IS  of  die  na-  fun  and  fixed  Aars,  the  author  (hewed  that  the  lucid  fub(latKi6 

^^  o^c*«^>    of  thd  fun  is  not  a  liquid  nor  an  elaftic  f!uid,  but  that  it  exf(b 

pbenomeaju       '^  ^^  manner  of  luminous  clouds  fwimming  in  the  tranfparent 

aitmofphere  of  the  fun,  or  rather  of  lucid  decompofitiojis 

taking  place  within  that  atmofphere.  *    His  prefenf  obferva- 

tions  confirm  and  t^xtend  that  indudlion.     They  are  arranged 

under  certain  enunciations,  which  I  fliall  proceed  to  give, 

with  fo  much  of  the  particular  fa6ls  as  may  be  rcquifitc  for 

tlieir  elucidation* 

Of  Openings, 
2E^"^*  *""  Openings  are  places  where  the  luminous  clouds  of  the  fan 
huninout  (blar  ^^  removed,  fo  as  to  exhibit  the  opaque  globe  of  the  fun 
cbudtaitre-  through  the  aperture.  On  the  4th  of  January,  180V,  there 
was  a  large  opening  much  paft  the  centre  of  the  fun,  with  a 
^rtkaWde.  (hallow  about  it,  as  exhibited  in  Fig.  1,  Plate  II.  On  the 
•ptjon.  preceding  fide  the  thicknefs  of  the  fliallow  was  vifible  froi» 

its  fur&ce  downwards,  but  on  the  following  fide  the  edge 
of  the  (hallow  only  could  be  feen,  but  not  its  thicknefs.     The 
'  fide  of  the  ele\'ation  furrounding  the  fliallow  was  alfo  feen 

going  cur\'edly  down  to  the  furface  of  tlie  fliallow  on  its  pre- 
ceding fide.  Fig.  2  reprefents  a  fedion  of  the  fame  opening,- 
in  which  the  lines  ub  c  dfare  fuppofed  to  be  drawn  from  the 
eye  of  the  obferver,  correfponding  \^ith  lines  marked  by  the 
fame  letters  in  Fig.  1 .  The  line  d  goes  through  tlie  opening 
to  the  furfiu:e  of  the  fun  A  B.  Fig.  2  (hews  evidently 
why  the  thicknefs  of  the  fliallow  and  elevation  of  tlie  luminous 
parts  are  feen  on  one  fide  and  not  on  tlie  other. 
£^™^  'i^f  7"  ^^g®  openings  have  generally  fliallows  about  them.  Many 
openings.  openings  are  without  fltailows.     Small  openings  are  generally 

without  fliallows.    Openmgs  have  generally  ridges  and  nodules 
about  them.     The  openings  have  a  tendency  to  run  into  each . 

♦  Pbilof.  Tranf,  1795,  p.  7?, 

otlier. 
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Other,  and  new  ones  bre^  out  near  ih^tc  abeftdy  Ibnned. 

H&e  probable  caufe  of  openings  i%,  Ihat  an  daAic^  but  ixX  They  tf«  pf»« 

liMBiiKHU  ws,  iflUe*  up  tluouirli  the  pores  or  mcimctit  open-  **''*^'*^  ^^  *  **' 

yigSy  and  IprcacU  itlell  on  tl>e  lumiDoui  clauds,  lorctng  them  fuo'«  bodf« 

out  of  the  way,  and  widening  tU  pskC^gt,     The  diredioii  ami 

Qpemtion  of  iliii  ciiufc  appears  to  be  not  equally  extended  on 

lU  fides,  but  li  frequently  oblique,  io  Uiat  the  luminous  cloudt 

a'  I,  and  form  a  larger  flialk>vv  on  one  fide*     Di^rcnl 

or         ^    'c»ng  efte^ed  iltailarly,  fecin  to  Ihew  a  correfpondetit 

ejfcd  or  anity  of  direclkin'to  forae  extent. 

Fig.  3  reprcfent*  an  openings  with  a  branch  coming  from  Ch*ugw  in 
iu  llialtow,  feen  February  lb,  I6i)\,  Fig.  4  reprefents  the op^"'"«* <**>- 
laao  opealDg  as  k  appeared  one  hour  afteTwards;,  broken  out 
at  three  places  on  the  one  iide,  with  correfpomiing  projec- 
tion* in  its  ihallow,  which  is  very  large  on  the  (ide  toward* 
which  thofe  brc*akingii  out  point,  but  is  more  con6ncd  on  the 
other  qaiefc^nt  tide, 

F%.  5  reprefent^  a  fmall  oblong  opening,  with  a  \'ery  loi^  q^ 
lhaUow»  the  luminous  matter  being  elofe  to  the  opening  on 
Am  other  iide^i.     Fight  otlier  Itnalt  openings,  lormtng  a  dailer, 
i  eacit  their  iliaJlow*  on  the  fame  fide.     In  three  hours  it 
gcd  to  the  appearance  at  Fig.  t>;  and  an  hour  afterwarda 
pening  began  to  appear  in  the  furtheU  end  t>t  the  ftiadow^ 
1  at  Fig.  7.     When  the  (hallow^s  begin  to  diminilh,  and  the 
p«  or  proje^ions  to  difappear,  the  openings  were  obferved 
>  be  at  the  period  of  their  greatefl  extent.     Fig.  8.     There  in 
M^Sknoce  in  Uie  colour  o(  openings  apparently  from  a 
toI  of  laminou%  ckmdii  hovering  above  them.     When 
he  openings  are  decaying,  they  divide  as  in  Fig.  9,  in  which 
talion*    Beeeriiber  27,     I79t>,     the  kaninom    pdEigo 
Ibo  opening  rcCembles  a  bridge  thrown  ov«f  a  covo 
hoUow  fpace*     The  opening  was  completely   gone   the 
Uonving  day*     Opeotngs  fometimc^s  increale  after  Ix'ginning 
dtminiili.     They  generally  grow  lefe  and  vanillu     They 
Limeiimes  t>ecomc  converted  into  liu"ge  indentalioas,  widi  or 
ithout    pores    or    fmall    openings,    and    when    they    have 
niAicd.  Ihev  lerve  the  fttr^e  ditktrbed  more  tlian  com* 

The  depth  of  the  openings  U  vilibly  apparent,  and  the  Obfcrvi»c»o«  ^ 
pe  between  the  Ibalkms  and  the  folar  furface  is  indi*  Jf^^^^^J^g,  *** 
''csted  by  the  £pre  motion  of  low  cloads.     Fig*  10  (how«  a  Lowmovtog 

large  *^*^«^«- 
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I  large  opening  obferved  January  25,  1801,  at  9*  22*.    The 

Vuntht*  note  is  as  follows  :  "  A  large  opening,  which  I  have  been  ob* 
ferving  iince  the  191h,  is  now  much  advanced  towards  the 
.  limb.  I  Can  fee  into  it ;  and  on  the  preceding  fide,  as  it  ap- 
pears to  me,  a  good  way  under  the  lowed  regions  of  the 
clouds  of  which  the  fliallow  coniifls.  The  upper  margin  of 
the  (hallow  is  very  iharply  determined  ;  but  the  clouds  at  tho 
lower  part  ef  it,  on  the  contrary,  are  more  difperfed ;  fome 
of  them  hanging  a  good  way  down  towards  the  iurface  of  the 
fun's  body.  Sec  Fig.  11.  At  10^  20"  the  preceding  fide  of 
the  (hallow  of  the  large  opciiing  is  now  more  abruptly  ter> 
minated  at  the  bottom  of  its  thickneA ;  the  hanging  or  pro- 
jecting clouds  being  removed  towards  the  following  fide. 
See  Fig.  12." 

Of  SItaUows. 
Shallows,  or  Shallows  are  deprelTcd  below  the  general  furface  of  the  fun. 

Wow  the'laini-  *^^  ^^  places  where  the  luminous  Ibkr  clouds  of  the  upper 
aooscloads*  regions  are  removed.  Their  thicknefs  is  vifible.  Tliey 
fometimes  exifl  without  openings  in  them.  They  begin  from 
the  openings  or  branch  out  from  (hallows  already  formed, 
and  go  forwards.  The  probable  caufe  of  (hallows  is  deduced 
from  the  obfervations,  among  which  the  following  are  de- 
lineated. 
Obfenratioos  of  January  25,  1801,  9*^20".  Two  branches,  A  B,  Fig.  13, 
the  ikallowii  ^f  ^  fliallow  coming  from  an  opening  C,  going  towards  tlie 
fouth.  It  feems  as  if  they  were  deftined  to  meet  the  in- 
cipient (liallow  of  a  fouth-following  opening  D.  9**  60*  tlie 
(hallow  B  is  very  nearly  united  to  the  narrow  part  of  the 
(hallow  furrounding  the  opening  D.  The  (hallow  H  feems 
to  advance  in  a  diredlion  towards  the  fartheft  fouth-following 
opening  E.  10**  20"  the  (hallow  B  is  completely  run  into  the 
fliallow  about  D;  and  the  (liallow  A  is  grown  broader  to- 
wards F.  11**  30^  tlie  (hallow  B  is  fo  completely  joined  to 
die  (hallow  D,  that  it  appears  as  if  it  had  not  come  from  the 
opening  C.  The  (hallow  A  now  ends  in  a  (harp  point.  Fig. 
15.  12**  50"  the  (hape  of  the  fliallow  A  is  no  longer  pointed, 
but  very  broad  at  the  end,  and  there  is  a  new  branch  breaking 
diey  ire  caoied   out  at  G,  Fig.  16'.     Thefe  changes  feem  all  to  denote  that 

^3^**^f"P^*''°8the  ftiallowsare  occafioned  by  fomething  coming  out  of  the 
cu  which  pro-  i>it«  'n*  i*  tx. 

duces  the  open-  openmgs^  which,  by  its  propelling  motion,  drives  away  the 

»g<*  luminous 
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luminous  clouds  from  the  place  where  it  meets  with  the  Icalt 
reiiitoncc ;  or  which  by  its  nature  diflblves  them  as  it  comet 
up  to  them.  If  it  be  an  elaftic  gas,  its  levity  mull  be  fuch  as 
to  make  it  afcend  through  the  inferior  region  of  the  foJar 
clouds,  and  diffufe  itfelf  among  the  fuperior  luminous  matter. 
1^  J  0^  the  new  branch  G  increafcs,  and  the  openings  C  D  E  *  ' 
arc  enlarged.  A  new  branch  is  allb  breaking  out  from  the 
(liallow  about  £.  It  is  marked  H  in  Fig.  14,  and  denoted 
with  points.  Thefe  clianges  fecm  to  prove  that  the  iiune  gas 
which  diffufes  itfelf  over  the  (lialiows,  has  foix:ed  open  the 
palfagcs  at  fir ii,  and  Ls  now  widening  them.  Hence  the  in- 
creafc  of  the  openings  is  an  additional  circumfbmce  whicji 
points  out  the  caufc  of  the  Aiallows.  l^  QQT :  from  the  (hal- 
low of  a  very  large  preceding  opening,  which  is  in  an  in- 
creafmg  ilate,  are  lately  projetled  three  fmall  brandies^ 
ab  c.  Fig.  17.  2*»  30"  the  vacancies  between  the  three  fmall 
pcojcding  fhallows  are  now  tilled  up  by  the  fame  caufc  that 
occafioncd  them,  fo  as  to  have  given  them  the  ihape  of  an 
uniform  but  broader  fliallow  on  the  fide  where  the  points 
came  out. 

The  (hallows  have  none  of  the  appearance  called  corruga-  Pmictilar  ap« 
tjons,  but  are  tufted.     The  clofe  connection  of  the  tufts  makes  SSSJw 
them  appear  as  if  in  every  vacancy  tliere  were  clouds  under  They  are  tafted 
clouds,  that  prevented  our  looking  far  into  them.     The  decay  J?^°**i^*JJ^^ 
of  the  fliallows  appears  to  be  produced  by  the  encroachment 
of  the  luminous  clouds  on  all  iides,  in  confequence  of  the 
diminution  of  the  energy  which  caufed  them." 

Of  Ridges. 
Ridges  arc  elevations  above  the  general  furface  of  the  Ridgei,  or  dc« 
luminous  clouds  of  the  fun.     The  length  of  one  of  the  longeft  JJ^,u  ^^ 
was  found  to  be  about  76,000  miles.     They  generally  fur- of  the  f on* 
round  the  openings,  though  they  are  often  feen  in  places 
where  there  are  no  openings.     They  are  foon  difperfed. 
From  the  appearances,  the  author  thinks  it  probable  that  the 
luminous  matter  is  diflurbed  at  top  by  tlie  tranfparent  ehiflic 
fluid  which  iflues  from  the  openings,  or  that  it  may  adt  below 
tJic  luminous  clouds,  fo  as  to  lift  them  up  or  increafe  their 
mafs. 

Vol.  I.— •January.  .  C  Qf 
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0/  NoduUs. 
Nodules,  oT  Nodules  are  fmall,  but  highly  elevated  luminous  places. 

fmall  elevations    __  i       •  ,         ^        .,       *    ^^ .  ^ 

oftheluminoui   *  nCj  oiay  be  ridges  four  ihortened. 


Of  Corrugations, 

A^Oieftkrati^     The  corrugations  confift  of  elevations   and  depreffions; 

and  depreffions    They  have  a  mottJed  appearance,  confifting  of  dark  and 

of  the  luminous  bright  places.     Many  of  the  dark  places  are  not  round,  but  a 

.    *  Httle  extended  in  different  directions,  and  appear  to  be  lower 

than  the  bright  places.     On  favourable  days  the  corrugated 

fiirface  prefenfs  its  elevations  and  depreflions  as  difHn€lly  as 

the  r^gh  furface  of  the  moon.     They  extend  over  the  whole 

^  Air&ce  of  the  fun.     Difperfed  ridges  or  nodules  make  corruga- 

tionsv     The  corrugations  change  their  fhape  and  (ituatton ; 

ti;«y  increafe,  diminifli,  divide,  and  vanifh  quickly.     Fig.  1 9 

exhibits  a  fmall  fketch  of  the  place  of  phenomena  obferved  by 

Ihe  author  and  Dr.  WUfon,  in  which  the  rapid  changes  were 

Gorrefpondenily  obferved* 

Of  Indentations. 
IndtatidMi  of       The  dark  places  of  corrugations  are  indentations.     That  ^ 
^^^miamti      ^^  ^^  ^^  ^^^  deprefled,  is  deduced  firom  their  vifibility 
pretty  near  the  margin  of  the  fun.    The  indentations  go  • 
down  at  the  iidea  like  circular  arches,  but  their  bottoms  are 
occafionally  flat^     See  Fig.  19.     Some  indentations  h^ve  no 
Openings,  others  have.    The  corrugations  are  of  all  (liapes, 
chiefly  lengthened.    The  indenfotions  are  of  the  fame  nature 
as  fliallows ;  are  of  different  lizes  ;  fometimes  containing  very 
fmall  openings,  and  fometimes  changing  to  openings.     They 
are  extended  over  the  whole  furface  of  die  fun,  and  with  low 
magnifying  powers  they  appear  like  points. 

Of  Pores. 

Pore*.  The  low  places  of  indentation  are  pores.    They  occadonaUy 

increafc,  and  become  openings :  and  frequently  they  vaniib 
in  a  fliort  time. 

Of  tfie  Regions  of  Solar  Clouds, 
T^^efll|nlng  Dr,  Herfchcl  obferves  that  the   phenomena   before   dc- 

fun  cannot  be  a  fcribcd  could  not  appear,  if  the  fliining  matter  ot  tlie  fun  were 
Uquid  or  a  |as}  a.  liquid,  becaufe  by  the  laws  of  hydroftatios  the  openings, 

iballows. 
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fliallows^  indentations,  and  pores  would  be  filled  ap^  and  the 

ridges   and   the    nodules   would  fubfide    alrooA .  inilantlj. 

Whereas  many  openings  have  been  known  to  lafl  for  a  whole 

revolution  of  the  fun,  and  extenlive  elevations  have  remained 

fupported  for  feveral  days.     Still  lefs  oould  thefe  phenomena 

confifl  with  the  fuppofition  of  claflic  fluidity.     It  remains^  aad  wmftiiiiqiily 

therefore,  fays  he/ for  us  to  admit  this  fhining  matter  to  exift  eiduds.^™^ 

in  the  manner  of  empyreal  luminous  or  phofphoric  clouds,  re- 

fiding  in  the  higher  regions  of  the  folar  atmofphcre.     In  fap- 

port  of  this  notion  he  gives  the  following  obfervaticms. 

Changes  in  the  folar  clouds  happen  continually.     There  ftapM  ikctch  of 
are  two  different  regions  of  folar  clouds,  the  lower  of  which  ^  ^  fun^l^- 
coniids  of  clouds  lefs  bright  than  thofe  which  compofe  the  hot, 
upper  flratum.     The  inferior  clouds  are  opaque,  the  colour  of  Jj^JJ"^* 
all  the  (hallows  being  the  fame,  and  confcquently  not  afle6led  Dark  or  | 
by  the  caufe  which  a6b  upon  the  upper  flratum  when  fhalloWs  ^^^^  ^ 
are  generated.     By  a  contrivance  for  the  ufe  of  his  photometer, 
he  found  that  if  the  fuperior  felf-Inminous  clouds  of  the  fbn 
throw  the  fame  quantity  of  light  on  the  inferior  region  of 
opaque  folar  clouds  as  they  fend  to  us,  thofe  inferior  clouds, 
of  which  the  (hallows  are  compofed,  reflet  about  4^9  rays 
out  of  1000  they  receive ;  but  that  the  folid  furfrce  of  the  fail 
feen  in  the  openings  refieds  no  more  than  about  7.     The  in-  Other  ta/BU  tal 
.dentations  are  planetary  clouds,  refleding  light  through  the  »PP**™*^«» 
open  parts  of  the  corrugations,   and  thofe  opaque  inferior 
clouds  probably  fuffer  but  little  of  the  light  of  the  (elf-iuminous 
fuperior  clouds  to  flrike  the  bxiy  of  the  fun.     The  m6tion  of 
the  inferior  clouds  is  feen  through  the  openings  a<  they  pafs 
along.     The  fuperior  clouds  ace  alfo  (eei;  to  tranverfe  the 
fame  apertures  previous  to  their  clofing. 

That  the  planetary  clouds  are  of  eminent  ufe,  is  inferred  by  t/fe  and  eonfti* 
recurring  to  the  phenomena  before  recited.  The  planetaft  ?J^**Vj?* 
atmofphcre  of  the  fun,  its  great  height,  its  denfity,  as  inferred 
from  the  power  of  gpivitation,  which  is  known  to  be  twenty- 
feven  times  flronger  at  the  fun's  iiirface  than  with  us,  and 
mufl  accordingly  condenfe  the  atmofpberic  gafes,  its  agitation 
fimilar  to  the  winds  of  our  planet,  and  the  clear  atmofpheric 
fpace  beneath  the  (hallows,  are  among  the  fads  upon  which 
our  philofopher  extends  his  difcullions.  He  repeats  and  am* 
plifies  his  remarks  refpedling  the  operation  of  die  gas,  which 
is'fiatcd  to  pafs  from  the  fun  itfelf  upwards  to  the  region  of 
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the  ctouds,  fo  as  fo  generate  pores,  corrugations,  and  all  the 
folar  changes,  and  moft  probably  to  maintain  phenomena  in 
tlic  fun's  atmofpherc,  which  in  ours  would  be  mere  tranfitory 
corrulcations,  like  thofe  of  the  aurora  borealis,  but  are  there, 
on  account  of  the  greater  denfity,  fo  compreffed  as  to  be- 
^  Inquiry  whether  Come  much  more  efficacious  and  permanent.     If  this  account 
fol»h^Md^  of  the  folar  appearances  fhaH  be  well  founded,  he  concludes 
light  be  depend-  ^^^^  there  will  be  no  difficulty  in  afcertaining  the  a^ual  flate 
Mt  on  thefe       of  the  fun  with  regard  to  its  energy  in  giving  light  and  heat ; 
and  that  nothing  will  now  remain  but  to  decide  the  queflion 
which  will  naturally  occur,  whether  there  be  actually  any 
conftderable   difference   in   the  quantity  of  light  and   heat 
emitted  from  the  fun  at  different  times.     To  afcertain  this  he 
has  recourfe  to  his  journal. 
Joamal  ofToIar       In  the  firft  place  he  gives  a  fet  of  obfcrvations,  in  which  the 
figns  of  fcarcity  of  luminous  matter  in  the  fun  were  apparent ; 
namely,  in  general  a  deficiency  of  the  luminous  or  empyreal 
clouds,  no  ridges,  nodules,  corrugations,  or  openings.     This 
period  lafted  from  the  year  1795  to  1800.     A  fecond  fct, 
commencing  in  the  year  1800,  affords  indications  of  a  con- 
Opinion  that  the  trary  nature.     He  cxprcflfes  his  opinion  tliat  the  character  of 
^'^**J  *'*  ^'    the  feafons  may  be  greatly  dependent  upon  thefe  phenomena. 
V»ruSon  in  the  But,  in  order  to  afcertain  by  fomc  correfpondent  event  or 
^"•^  confequence  that  the  feafons  have  been  moft  produ6tive  when 

Kecurrence  to   •  the  folar  fpots  were  abundant,  he  recurs  to  the  aflronomy  of 
hett   and'to**     La'an^e  for  the  folar  appearances,  and  to  the  table  in  Adam 
Adam  Smith  far  Smith's  Wealth  of  Nations  for  the  prices  of  wheat  during  the 
Ibe  leafonlu        ^^^^  periods.     The  refults  are,  upon  the  whole,  favourable 
to  his  tlieory ;   though  every  cautious  inveftigator  into  the 
laws  of  the  univerfe  muft  fee  that  it  is  greatly  in  want  of  the 
fupport  of  obfer^'ation  in  both  refpe6ts.     The  Do6tor,  with 
his  ufual  candour,  ftates  fome  of  the  difficulties  of  his  fubjeft, 
and  concludes  by  adding,   that  his  prediction  of  plentiful 
harvefts  from  the  prefent  thriving  ftate  of  the  folar  conftitution 
ought  not  to  be  relied  on  with  more  confidence,  than  the 
fads  and  arguments  he  has  prefented  may  entitle  it  to.     And 
from  motives  of  the  fame  kind,  I  have  alfo  taken  the  liberty 
to  condcnfc  this  part  of  his   paper  ratlicr  more  than   the 
•other. 


IN 
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IN  a  fubfequent  paper  of  tijc  fame  volume.  Dr.  Hcrfdiel  Subfeqnent  ob« 
gives  a  number  of  additional  obfervation«?,  made  in  the  fpring  »«^*^®'*»» 
of  1801,  by  which  it  appears  tliat  the  fun  continues  to  ^Xt. 
hibit  fymptoms  of  a  plentiful  emlflion  of  light.     He  flrongly  Sufplcion  that 
fufpeas  that  one  half  of  our  (un  is  lefs  luminous  than  the  ^f  Jj**J^"^ 
other,  and  that  its  variable  hif^re  may  pofTibly  appear  to  other  obfcure  fide, 
folar  fyftems  as  irregular  periodical  ftars  are  feen  by  us ;  bu^ 
whether  this  arifes  from  fome  permanent  confthi^ion  of  the  '      ^  . 

folar  furface,  or  be  merely  an  accidental  circumftance,  muft 
be  left  to  future  invciligation. 

He  takes  notice  that  we  need  not  in  future  be  at  a  lofs  J«dgm«tof  the 
with  regard  to  the  current  temperature  of  this  climate,  as  ^^"J,|*/^^^"' 
the  thermometrical  obfcrvations,  regularly  given  in  the  Phi-  gifteri. 
loibphical  Tranfa6lion9,   afford  a  proper   fiandard  of  com- 
parifon  with  the  folar  phenomena. 

In  this  paper  alfo,  with  a  drawing,  U  defcribed  a  method  Very  adrantigc- 
of  fubftituting  liquids  inftead  of  dark  glalfes  for  moderating  ?;;*^"^'ff^^"*'*^ 
the  folar  light  and  heat  in  telefcopes.     It  is  a  fquare  trough,  dark  glafles  of 
clofcd  at  two  oppofite  ends  by  well  polifhcd  parallel  plane  .^*^^*^°^'* 
gfafles.     On  one  fide  of  this  trough  is  a  finall  handle,  and  on* 
the  other  a  lip  or  fpout  for  pouring  out  any  portion  rf  the 
liquid  when  the  reft  is  to  be  diluted.     The  trough  is  made  to  Apparatus. 
fit  into  an  excavation  in  the  eye  tube  of  the  telefcope,  and  in 
this  filuation   the   folar  rays  muft   pafs   through   the  liquid 
therein  contained  before  they  arrive  at  the  eye.     By  colouring 
the  fluid,  the  obferver  has  it  in  his  po\v'er  to  foftcn  the  light 
at  pleafure ;  and  water  keeps  off  the  heat  fo  as  to  prevent 
the  leafl  inconvenience.     It  is  eafy  to  make  trial  of  a  variety, 
of  fluids  in  this  way.     Among  other  mixtures,  the  Doctor 
found   that   ink,    diluted   with   water,    and  filtered  through 
paper,  fliewed  the  folar  image  as  white  as  fnow,  and  very 
diftinft.     Through  this  mixture  he  could  obferve  the  fun  ia    '         "'  "^ 
the  meridian  for  any  length  of  time  %vithout  danger  to  the  eye, 
or  to  the  glaffes,  with  a  mirror  of  nine  inches  in  diam(»ter, 
and  the  eye-pieces  open,  as  they  are  ufcd  for  night  obfcr- 
Vations. 
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pycrvQtiornt  and  ErpnimenU  upon  Dr.  Jamais  Pov:dar,  t:ith  a 
Method  qf  prepariiti^,  in  the  humid  IVny,  aftmihr  Sabj'tarux. 
%  Richard  Chenevix,  Esq,  F.R.S.  M.R.LA** 

A 

*^l*TER  th#  obfervations  and  experiments  made  by  Dr. 
Pearfon,  to  inveiligate  the  nature  of  Dr.  Jame&*s  powder,  and 
prefented  by  him  to  this  Society,  ^'cry  little  remained  lo  be 
.cfledcd  or  dc fired,  toward?*  a  further  knowledge  of  tlic  fub» 
je^.  But  thofe  very  experiments  fcrved  to  fuggeil,  tlmt  the 
mode  of  preparation  wa*  far  froni  being  tlie  befl  that  the 
prcfent  improved  Hate  of  chymical  knowledge  might  aiford; 
and  that,  in  all  probabilily,  a  lefs  defective  corapofition  might 
rclult  from  a  proceis  more  conformable  to  fome  improvements, 
M'hich  of  late  have  been  advantageoufly  applied  to  pliarma- 
.ceutic  chvmiftry. 

ft  may  be  laid  do^^'n  a^  a  general  principle,  that,  in  de- 
licate experiments,  whether  analytical  or  fyuthetical,  fire 
(tliat  pQtent  and  once  believed  to  be  univerfal  agent)  is  too 
precarious  in  its  means  and  too  uncertain  in  its  application, 
to  be  employed  with  full  ajid  conftant  fuccefs.  And,  if  it  is 
fiill  recurred  to,  the  advantage  of  promptuefs,  and  a  remnant 
of  ancient  cuftom,  are  the  principal  reafons.  But,  where 
odier  methods  can  be  devifed  to  effet^  the  Cirae  combinations, 
(and  the  humid  way  offers  many,)  every  perfnn  converfant  in 
chymical  knowledge  will  allow  the  bene/it  of  adopting  them. 
Th^  recent  improvement  tn  the  mode  of  preparing  calomel, 
h  a  finking  example  of  fuch  falutary  corredions  being  fuct 
cefsluljy  introduced, 

A  few  obfervations  upon  the  fornmla  according  to  which 
Dr.  James's  powder,  or  the  Pidvis  AtUimmualii,  is  prepared, 
and  upon  fome  properties  of  antimony,  will  place  this^aJlertion 
in  a  more  prominent  point  of  view. 

In  order  to  prepare  this  powder,  we  are  told  to  take  equal 
weights  of  bone  or  harifborn  (havings  and  crude  antimony » 
and  calcine  them  tDgethcr,  at  a  high  temperature :  in  other 
words,  to  lake  phofphate  of  lime^  which  already  contains  a 
great  excefs  of  lime,  and  add  to  it  an  oxide  of  antimony.     In 


I 

I 


I 
I 


•  Philof,  Traaf,  ISO  I. 


tlii^ 


tkv^  procebt  it  has  becti  Cuppofecl,  that  the  phofpliaric  Mjc\d  of 
thu  bone  or  b»rtihorti  will  ruturute,  not  only  the  licne  with' 
%vhtch  it  was  originally  combined,  but,  in  addition  to  U,  n 
aew  portion  of  metallic  oxide,  and  a  new  portion  ot  lime* 
Far,  what  little  fulphuric  acid  mighty  during  the  proceCs^  have 
been  formed  by  the  combuiiion  oC  ihc  fuiphur  of  the  crude 
antimony,  is  dillipatcd,  at  a  much  lower  tcinpt^raturc  tlian 
that  to  whidi  the  powder  is  expoied. 

Every  oxide  of  antimony  with  which  wc  arc  acquainted,  is  If  cdntaim  to  I 
volatile  at  a  high  dcgret;  of  heat:  it  would  therefore  ^^;  "''*^'^Ttj^'»  ****J 
liojEardou^  to  iilTcrt,  that  it  h  poilibic  to  preferve  always  Uk- 
laine  proportion  of  antimony,  whatever  care  may  he  em- 
ployed in  dtrcding  the  operation ;  and,  a  dinimilarity  in  the 
chemical  refult,  mu^  necelfarily  be  attended  with  uncertainly 
in  tlic  medical  application. 

To  tlm  property  may  be  added  another*  no  Icfs  condncive  an4  the  oi'ie 
to  error,     Tliat  portion  of  oxide  of  antimony  whicli  i^  not 
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volatiliised^  becomes^  in  a  great  meafure,  inloluble  to  all  the 
acids.  What  tlie  effeft  of  the  gaflric  juice  may  bt*.  upon  a 
itib&noe  which  refills  the  adiim  e^\'cn  of  nitfo^mtiriatie  acid, 
it  is  not  my  purpofe  fo  determine.  It  is  fufTicient  for  urn  to 
fay,  tliat,  as  the  quantity  of  infolnblc  matter,  in  a  giveB 
quantity  of  Dr.  James's  powder,  prepared  at  dillcrcnt  timef^ 
may  vary,  the  cflcd  of  any  dofe  alio  may  ddivr,  according  to 
the  proportions  of  foKiblc  and  infolitble  matter. 

I  look  tipcm  tt  a^  a  tbrtunate  c i re umi lance,  that  thofe  cx-^  Fi^i  la  pt<»ol^ 
periments  and  obfervations  which  I  mentioned  in  iJie  begin- 
ning of  this  paper,  exifted  as  a  liandard  to  which  I  mtghl 
reler  my  own  attempts*  and  by  winch  I  migiit  eliimatc  tlieir 
validitv.  Dr.  IVarlbn  has  proved,  (a^  by  my  oivn  cxpcrimeiTT^ 
1  lja%*e  found,)  that  in  Dr.  James**  powder  about  2S  percent, 
refiilcd  the  action  of  every  acid.  In  examining  fomc  of  the 
PuhU  AntimotUidi9  of  the  London  Pharmacop4'ia,  1  found  tiie 
aireragr.  quantity  of  infolublc  matter  to  l>e  about  4^4  per 
cent.  Tiui  proportion,  however,  w^$  hable  tu  confiderabic 
variation.  * 

^  I  iind,  from  the  informaiion  of  fevcral  medical  gentlemen, 
that  tbt  Pui^it  Afttimo/tialis  Is  generally  con  (id  c  red  as  Arongei  than 
Pr.  James's  Powder.  This  fcems  rather  extraordioary,  when  wc 
conHdcr  ihil  ihc  quantity  of  infoluble  matter  Is  grt-attrtti  the  former 
than  in  the  latter  i  and  would  almofl  letd  us  to  fufpe^  it  to  be  the 
a^ive  part  of  the  mcdiclnr. 

The 
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POWDER. 

The  powxlcr  Iicre  treated  of  h  denominated,  by  Dr.  Pear- 
Ton,  a  triple  fait,  or  a  real  temarjr  combination  of  a  double 
bafis,  (lime  and  antimony,)  with  phofphoric  acid.  What  I 
have  mentioned,  with  regard  to  the  quantity  of  acid  con- 
tained in  botie  or  hartfhorn,  as  being  too  fmall  to  fat  urate  a 
jiew  portion  of  thefe  bafcs,  mav  throw  fome  doubts  upon  the 
polTibilitv  of  any  fuch  combination  in  the  prefent  cafe.  But  I 
have  made  fome  more  direfl  experiments,  which  lend  to  prove, 
that  no  fuch  combination  does  exiJh 

I  took  fome  white  oxide  of  antimony,  (formerly  called 
Al^aroth  Powder,)  precipitated  by  water  from  muriate  of 
antimony,  and  heated  it  for  a  long  time  with  phofphoric  acid* 
I  decanted  the  liquor,  and  wafhcd  die  powder  that  remained. 
No  antimony  could  be  found  in  tlie  liquor;  nor  could  any 
traces  of  phofphoric  acid  be  deteded  in  the  refiduary  oxide  of 
antimony.  I  then  took,  a  folution  of  mnriate  of  antimonv, 
ami  flivided  it  into  two  equal  parts :  into  one,  1  poured 
diftilled  ^vater ;  and,  into  the  other,  a  folution  of  phofphate 
of  foda.  In  each  liquor,  a  copious  precipitate  wa*  formed ; 
which  precipitates,  after  being  well  waJhed,  were  dried. 
The  weight  of  both  was  the  fame;  whereas,  it  is  evident 
that,  had  any  phofphoric  acid  been  combined  with  the  oxide, 
there  would  have  been  an  augmentation  of  weight,  in  that 
which  was  precipitated  by  the  iohitton  of  phofphate  of  foda. 
This  precipitate  likewife,  upon  examination,  gave  no  traces 
of  phofphon'c  acid.  From  thefe  experiments  it  appears,  that 
there  exitis  no  combination,  which  can  be  denom  inated  a 
phofphate  of  anlimony. 

To  attempt  an  explanation  of  the  real  nature  of  the  powder 
'  here  fpoken  of,  I  had  recourfe  to  fome  experiments  of  Monf, 
Berthollct.  By  detonating  fulphuret  of  antimony  and  nitrate 
of  potafh,  in  a  crucible,  he  obtained  a  maf^  which  he  re- 
duced to  powder,  and  walbed.  The  liquor  gave,  upon 
e\'apori2tion,  a  cryilallizcd  fait,  which  M.  Bert  hoi  let  termjs 
an  untimaniate  qf'  potajk,  I  never  could  fucceed  in  any  at- 
tempt to  form  a  iimilar  combination  between  the  above  white 
oxide  of  antimony  and  pota(b,  owing,  I  believe,  to  the  fmall 
quantity  of  oxigen  contamcd  therein,  compaR-d  with  that 
which  is  combined  with  the  oxide  obtained  by  detonation. 
J  cannot  therefore  fay,  that  the  powder  in  qucilion  is,  in  any 
degree,  wbat  M.  BcrthoHet  would  call  an  antimonlatc  if 
Hme, 

But, 
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Bat,  be  the  ftate,  whether  of  mixture  or  of  combination, 
what  it  may,  my  purpofc  is  to  endeavour  to  produce  a  fub- 
ilance,  which,  from  its  more  certain  mode  of  preparation,, 
mav  be  more  equal  and  conlhmt  in  its  eifedts. 

biflblve,  together  or  feparately,  in  the  lead  poffible  portion  New  procef^  fbr 
of  muriatic  acid,  equal  parts  of  the  forementioncd  ^'^*te  J^Jl^"^" 
oxide  of  antimony  and  of -phofphate  of  lime.*     Pour  this  more  cooftant 
folutlon  gradually  into  ^iftilled  Water,  previoiifly  alkalizated  *^^* 
by  a  fufficient  quantity  of  ammonia.     A  white  and  abundant 
precipitate  will  take  place,  which,  well  waflied  and  dried, 
is  the  fubftitute  I  propofe  for  Dr.  James's  powder,  * 

The  theory  of  this  precipitation  is  ib  clear  and  iimple,  that  Remirki.' 
it  docs  not  require  any  comment.  It  may  be  ufeful,  how« 
ever,  to  thofe  who  wiih  to  make  this  preparation,  to  remark, 
that  it  is  abfolutcly  necelfary  that  the  foiution  of  phofphate  of 
lime  and  of  oxide  of  antimony,  in  murifitic  acid,  flraukl,  after 
being  well  mixed,  be  poured  into  the  alkaline  liquor,  in  order 
to  obtain  a  precipitate  homogenc»ous  tliroughoat  the  opera*  * 

tion.  For,  fliould  the  alkaline  liquor  be  poured  into  the  acid 
JbUuion,  the  water  of  the  ibrmor  would  ad  upon  the  entire 
mafs  of  oxide  of  antimony^  while  the  alkali  would  precipitate 
the  phofphate  of  lime  only  as  it  fatnrated  the  acid  whidi 
held  that  fait  in  folutlon :  thus,  the  precipitate  would  con* 
tain  more  antimony  in  the  b(*ginuing ;  and,  towards  tiie  end» 
the  phofpliale  of  lime  would  be  predominant.  For  the  fame  • 
reafon  too,  a  pure  alkali  is  preferable  to  its  carbonate;  for 
the  carbonic  acid  difengaged,  would  retain  in  folution  a  por» 
lion  of  phofphate  of  Urac. 

*  In  order  to  procure  tjic  phofphate  of  lime,  I  diflblvcd  in 
muriatic  acid,  a  quantity  of  calcined  bone,  and  precipitated  by  am- 
monia, in  its  ftatc  of  greatcft  caufticity.  By  this  means,  the  ex- 
.  ccfs  of  muriatic  acid,  which  held  in  folution  the  phofphate  «  f  lime, 
is  faturated,  and  the  phofphate  is  precipitated ;  but  no  muriate  of 
lime  -is  decompofed,  if  the  ammonia  is  quite  free  from  carbonic 
acid.  This  is  the  moft  direM  method  of  obtaining  phofphate  of 
lime  pure.  This  Hdt  is  not  decompofed,  as  fome  have  afferted,  by 
muriatic  acid,  but  merely  dlffjlved  by  it.  I  have  been  induced 
to  (late  fully  thefe  particulars,  becnule,  from  the  beneficial  efFcfls 
of  this  fait  in  the  treatment  of  rachitis,  as  propofed  by  M.  Bon- 
homme,  {Annales  de  Chimie^  Vol.  XVIII.  p.  113,)  it  may  be- 
come of  general  nfe.  The  oxide  of  antimony,  I  obtained  by  pre- 
cipitating, by  watery  the  common  butter  of  antimony  of  the  fhops, 
'Z  '  Whether 
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Whvtlirr  this  comjKjfition  be  a  chvmical  combination  or  a 
mixture,  I  will  not  lake  upon  me  to  determine  ;  but,  for  tlie 
realbns  abovr  mcntioiierl,  in  fjieaking  of  Dr.  James's  powder, 
I  believe  it  to  bt;  merely  a  very  intimate  mixture.  At  all 
events,  it  mull  be  more  homogeueous  than  any  thai  can  be 
prepared  in  die  dry  way.  It  is  entirely  foluble  in  every  acid 
that  can  diirolve  cither  phofphate  of  iime  or  oxide  of  antimonv 
feparatcly  ;  and,  to  have  it  conflaatly  and  uniformly  tlie  lame, 
no  further  addrefs,  in  preparing  it,  is  required^  tlian  to  avoid 
the  errors  I  have  mcntto»ied. 

Ah,  after  fomc  medical  trials  of  the  powder,  it  was  fug* 
gcfled  to  me,  that  it  might  be  advantageous  to  render  it 
ibmewhat  ftronger,  I  prepared  another  portion,  by  taJdog 
two  parts  of  oxide  of  antimony  and  but  one  of  phofphate  of 
limCj  and  precipitating  as  above  defcribed.  The  medicinal 
power  wa*i  then  confiderahly  increaied. 

Dr,  Jifnes's  powder  is  a  medicine  which  has  been  fo  long 
in  ufe,  and  is  fo  defer  vedly  ranked  among  the  mo  ft  valuable 
we  poili^ffc,  that  every  attempt  to  render  the  proccls  for 
preparmg  it  more  iimple  and  more  certain,  rauft  be  allowed 
to  be  df  fome  importance*  But,  whatever  reafon  there  was 
to  think,  by  arguing  upon  its  chymical  properties,  that  I 
had  really  fuccecdcd  in  improving  its  medicinal  virtue?^,  it 
iltll  remained  to  be  proved,  by  a^ual  experiment,  that  tiie 
l»epcd-for  fucccfs  was  not  merely  conjefluraL  To  afccrtain 
this,  I  gave  fomc  of  my  powder  to  Dr.  C  rich  ton,  Dr.  Ba- 
bington.  and  Mr.  Abcmethy;  gentlemen  whofc  extcnfrvc 
practice  and  acknowledged  fkill  fufhciently  enabled  them 
to  judge  of  its  medical  properties.  They  all  concur  in  opi- 
nion, that,  in  its  gei^eral  e^e^s.  It  agtccii  with  Dr.  James's 
powder  and  the  Puliis  AnthmmiaHs ;  but,  that  it  is  more 
mild,  and  confequcntly  may  be  given  in  larger  quantities, 
feldom  producing  naufea  or  vomitijig,  in  dofes  of  lefs  than 
eight  or  ten  grains. 
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COHSTEtJCTIO^  or  4*  fm^t  JlVtte  AfFAftATtTt. 


ConfiruBion  qf  an  fli^draulie  Apparatuift  w^iich  by  Metmi  rf  ihe 
Siphon  niif.s  iVatcr  above  its  Irtl,  and  performs  ih  AUcrm* 
tiom  without  Atttiidance,     By  Mr.  Jfm,  Ciosr. 


To  Mr,  NICHOLSON. 


SIR. 


p^r^Uis. 


DiUtnn,  Nor.e,  imi, 

I\T  the  time  whenr  I  wrote  to  yon  on  the  application  of  the  N^w  mttl 
A-phon  to  raife  water  above  tlie  refervoir,  I  could  find  nocafy  If'^i*^^*''  *'^ 
method  of  making  the  Inrtrumi^'nt  afford  an  equable  fuppTy  ^ 

L  without  attendance.     Since  then,  however,  I  ha\^  thought  of 
[ft  combinalion  for  the  purpofe,  applicable  to  any  height  under 
r  an  elevation  of  thirty  teet ;  and  anof ht-*r  to  raifo-  water  belo^v 
I  the  rcfcrvoir,  indepcndant  of  tlie  prtflare  of  the  atniofphere, 
I  fend  you  a  drawing,  and  defchption  of  each. 

Plate  III.  exhibits   a  rcprcfentation  of  the   apparatus  forDnwIngai 

[faifing  uater  above  the  refer\*oir.     An  air  pipe  is  iulerted  into  Jj^'J^^''^"  °*  ^^" 

ftne  fide  of  the  turn  of  the  fvphon  SS^  and  a   fenall  plate  is 

Baced  on  tlic  Gth  of  its  aperture  oppofitc  the  fliorter  branch  to 

lobHru^l  pari  of  the  current.     At  fome  diftancc  from  the  fy- 

Iphon  this  pipe  divides  into  t\NO  branches,  2,  5»  whidi  lead  ta 

I  two  vefTcls  A  and  H.     At  the   feparation  is  fixed  a  cock  of 

fuch  a  con(lru€lton,  tliat  the  air  pipe  1  can  only  communicate 

l^th  one  of  its  branches  at  once.     The  barrel  of  the  cock,  or 

lihat  part  which  rs  reprefented  by  llrorl  radial  line*  in  the  fee* 

tion  of  this  part  of  the  apparatus  has  three  lateral  openings  : 

be  plug  or  key  which  moves  within  the  barrel  contains  a  dn6t 

diannel,  which^  inflead  of  palfing  ftraight  through  it,  U 

turned  with  fuch  a  bend,  that  when  one  end  of  it  U  under  the 

opening  of  the  air  pipe,  the  other  will  be  oppofite  the  orifice 

|>f  one  of  the  pipes  2,  3.     The  communication  from  the  air 

pipe  to  either  of  its  branches  is  therefore  completed  by  about  a 

quarter  of  a  turn, 

TIjc  veflels  A  and  B  have  each  a  pipe  with  a  vnlve  at  Its 
Dwer  end,  connected  with  the  cifternC  C,  to  cariy*  up  water^ 
nd  two  other  pipes,  one  to  let  out  the  raifed  water,  and  the 
"^ other  to  take  in  air  ni  the  feme  time.     Tlie  air  pipe  need  only 

be 
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be  very  fmall,  but  the  water  pipe  n^uft  be  wide  enough  to 
empty  the  vefTel  in  the  fame  fpace  of  time  that  it  was  filled. 
Each  has  a  valve,  but  as  they  are  all  upon  the  fame  level,  only 
the  valves  oF  the  two  water  pipes  are  reprefented.  All  thefe 
y^ves  are  clofed  by  weights.  Between  thefe  veflels  is  repre- 
fenled  a  wheel,  with  a  weight  fufpcnded  on  one  fide,  and  the 
veflfel  E  on  the  other.  Its  rim  has  a  groove,  for  the  chains  or 
cords,  and  one  fide  is  formed  itito  teeth,  to  a6t  upon  another 
toothed  veffel  above,  which  moves  the  cock  in  its  axis. 

The  vefiel  D  receives  water  from  the  ciftern  C  C,  through 
an  aperture  of  a  proper  width,  and  is  emptied  by  a  fyphon  as 
often  as  the  water  riles  to  a  certain  height. 

The  (y  phon  S  S  ^  about  fix  indies  in  diameter ;  its  (hortcr 

branch  riles  thirty  feet  above. the  refervoir,  and  its  longer 

\        branch  reaches  five  or  fi\  feet  below  the  furface  of  the  water. 

Its  effects.  Suppofe  now  that  this  infirument  is  fet  to  work  and  fup- 

plied  with  a  fufficient  quantity  of  water.     The  cock  in  the  air 

pipe  1  above  the  vcflel  A  muft  be  opened,  and  the  vertical 

pipes  A  C,  and  B  C,.  muft  be  filled  with  water,  by  opening 

•  a  very  narrow  pafiage  between  tlie  air  pipe  and  each  of  its 

branches^  while  the  valves  of  the  veficis  are  clofed. 

'     This  mode  of  proceeding  is  advifeable  to  prevent  the  fud- 

den  preflure  of  tlie  atmofpherc  fi-om  forcing  the  air  out  of  the 

empty  pipes,  with  fuch  rapidity  as  would  deftroy  the  operation 

of  the  fyphon.     After  this,  if  all  the  valves  are  in  good  order^ 

and  all  parts  of  the  apparatus  complete,  no  further  attention 

will  be  necefiary. 

The  periphery  of  the  lovyer  wheel  moves  between  the 
valves  of  the  veflel  A  on  one  fide,  and  thofe  of  B  on  the  other, 
and  has  a  claw  or  pin  to  deprefs  each  in  due  order.  The 
weight  fufpended  upon  tlie  lower  wheel  opens  the  valves  of 
B,  and  by  the  afliftance  of  both  wheels  opens  a  communica- 
tion between  the  air  pipe  1,  and  tJie  veffel  A,  whofe  valves 
have  previoufly  clofed  their  pipes.  The  preffurc  of  the  at- 
mofphere  accordingly  fills  A  with  water,  and  the  air  it  con- 
tained is  carried  down  the  ftream  through  the  longer  branch 
of  the  fyphon.  About  this  time  the  veffel  D  is  filled  to  a  level 
with  the  bend  of  its  fyphon  which  conveys  water  in  the  veflel 
E.  This  laft  veffel  being  filled,  overbalances  the  weight,  and 
moves  the  two  wheels ;  the  valves  of  the  veffel  B  are  clofed 
by  their  refpe^^ve  weights,  and  the  rarefying  tube  is  made 

to 
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to  communicate  with  the  branch  3  ;  the  aperture  of  the  key 
diidt,  which  before  correfponded  with  the  end  of  the  branch  i?, 
is  now  placed  under  the  orifice  of  the  rarefying  tube,  and  tl^e 
opening  which  was  there  before,  is  turned  to  the  branch  3. 

At  the  time  when  all  communication  between  the  veflcl 
and  lyphon  is  interfered,  one  of  the  claws  or  pins  on  the  far- 
ther (ide  of  the  lower  wheel,  opens  the  valve  of  the  air  pipe 
in  the  veflel  A,  and  immediately  after  it  the  valve  of  the  pipe 
for  letting  out  water  is  deprefled  by  a  claw  on  the  nearer  fide. 
This  laft  valve  will  make  little  refiftance,  as  the  whole  prefliire 
of  the  atraofphere  was  removed  by  opening  the  fmall  pipe  firft ; 
for  this  purpofe  it  has  a  feparate  valve. 
The  raifed  water  flows  out  of  A  while  B  is  filling. 
When  the  veffels  D  and  E  are  emptieft>  the  large  weight 
moires  the  wheels  and  the  cock  ;  the  valves  of  B  are  ojwned 
in  the  fame  order  as  thofe  of  A,  which  being  again  connected 
with  the  fyphon,  is  filled  while  B  is  emptied. 

In  actual  work  the  receptacle  of  raifed  water  mufl  be  placed  Remarks  tnd 
under  the  vefTels,  the  axis  of  the  lower  wheel  may  extend  ®  *'^'^^^^**"** 
acrofs  the  receptacle,  and  have  two  arms  or  levers,  fixed  in  a 
proper  pofition  to  dcprefs  the  valves,  while  the  wheel  itfclf 
will  move  on  the  outfide.  The  key  or  plug  of  the  cock  turned 
by  the  axis  of  the  higher  wheel,  (hould  move  very  true  in  its 
barrel.  The  higher  wheel  (hould  be  made  light  if  the  key  of 
the  cock  is  fixed  fad  to  its  avis.  The  key  or  plug  fliould  be 
firec|uently  taken  out  and  rubbed  witli  tallow  ;  its  tightnefs 
may  be  adjufted  by  a  fcrew  fixed  in  a  proper  frame  and  movcvi 
by  a  weight.  When  any  repair  is  requifite,  the  cock  in  the 
air  pipe  above  A  mufl  be  turned. 

A  (jpbon  fix  inches  in  diameter  will  require  its  air  pipe  to 
be  about  one  inch  and  a  half  in  diameter. 

By  a  fyphon  of  thefe  dimenfions  water  may  be  raifed  to  the 
heii^ht  offiKiy  feet,  if  the  vertical  water  pipe  of  the  veflel  B, 
be  placed  in  the  ciftern  which  receives  the  raifed  water  from 
A,  and  the  branch  of  tlie  air  pipe  3  be  carried  to  the  top  of 
the  veffel  B.  Both  the  velTel  and  the  air  pipe  fhouJd  be  made 
fomething  lefs  on  account  of  tfie  greater  body  of  air  to  be  ra- 
refied. The  air  pipe  fliould  reach  confiderably  above  the 
veflel,  or  it  mufl  have  a  float  valve,  to  prevent  any  wafle  of 
the  raifed  water. 

If 
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If  the  lower  end  of  the  pipe  B  C  was  inferted  into  the  lower 
fide  of  the  veflel  A,  the  water  might  be  forced  oat  of  this 
velfel  into  the  higher,  by  admitting  tlie  preifure  of  the  almof- 
phere.     The  higher  water  pipe  however,    iliould  dcfcend 
confiderably  below   the  bottom  of  the  veffe],  and  its  valve 
flK>uld  be  always  kept  in  good  order,  or  part  of  the  raifcd 
water  will  be  drawn  down  again  when  the  air  in  tlie  lower 
veflel  is  rarefied.     Indeed  if  we  can  infore  the  tightnefs  of  the 
valves,  water  may  be  carried  tlirough  any  number  of  vefl*el8, 
without  being  delivered  into  any  ciilcrn  before  the  requifite 
height  is  obtained. 
Conftruaioo  of     -fhe  apparatus  reprefented  in  PL  III.  may  be  ufed  to  raife 
fwfing  w^tcr  **'  water  below  the  refervoir,  if  the  veflTels  and  their  water  pipes 
below  the  refer-  arc  fufficiently  fettled,  and  the  air  pipe  1  placed  in  a  vertical 
^^*  poiltion;  but  for  thispurpofe  the  combination  reprefented  in 

PI.  IV.  will  be  preferable.  It  is  an  inverfion  of  the  former 
method.  A  dream  of  water  falls  dovigi  the  pipe  L,  pailcs 
tlirough  the  veflfd  V,  and  afcends  again  through  the  Iborter 
pipe  S.  When  there  is  a  fufficiency  of  water  te  fill  the  longer 
pipe,  the  ilream  flows  through  the  apparatus  with  confidcr- 
able  celerity.  The  longer  pipe  L  having  feveral  fmall  holes  at 
tlie  turn  near  the  higher  end,  a  quantity  of  air  is  drawn  into 
the  ilream,  and  defcends  into  the  veflel  V,  where  it  quits  the 
current,  rifcs  to  the  higher  part  of  the  veflc-l,  and  depreflcs  an 
equal  bulk  of  water,  which  is  carried  through  tlic  pipe  S* 
This  explains  the  principle. 

The  air  however  is  not  fufl^ered  to  colIc6l  in  the  veflel  V, 
but  b  conveyed  through  the  pipe  1,  into  one  of  the  veflbls 
A  B,  previoufly  filled  with  water,  which  it  forces  into  the 
iircam.  The  alternate  connexion  of  1,  2,  and  1,3,  is  com- 
pleted by  a  cock  of  the  fame  confirudion,  as  is  defcribed  in 
the  explanation  of  PL  III.  aiid  by  the  lame  kind  of  machinery. 
The  lower  parts  of  the  apparatus,  PL  IV.  to  above  the 
vciTels  A  B,  are  immerfed  in  water.  At  prcfcnt  the  veflel  V 
communicates  with  the  veflel  A  ;  tlio  water  will  accordingly 
dcfcend  out  of  A  through  the  tube  below  2,  which  has  a  valve 
opening  downwards.  A  fmall  conical  valve  at  the  lower  end 
of  a  pipe  inferted  into  the  top  of  B,  being  opened  immediately 
before  the  communication  between  V  and  A  is  completed, 
the  condenfed  air  ruflics  out  of  B,  and  water  enters  through  an 
•jiperturc  under  that  letter,  while  tlie  valve  under  3  is  clofed, 
4  When 
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When  the  veflcl  B  U  ftllctU  and  A  is  emptied,  the  cock  in  tht 
«ir  pipe  begins  to  be^piit  in  motion,  but  before  t)>e  tube  1  It 
cannedeci  to  the  branch  above  3^  the  fmall  conical  val\  c  above 
B  doles  its  air  pipe ;  die  valve  under  B  being  now  clofed  by 
the  preflure  of  the  water  in  the  tubes  L  S,  the  water  in  B  i« 
forced  down  the  pipe  under  3,  and  carried  away  with  the 
fbcam  :  the  condenfed  air  is  let  out  of  A,  and  tlii*  %'ciTel  re- 
plenifhed  with  water. 

The  air  which  is  carried  down  the  flrcam  while  it  can  enter 
into  neither  veflcl  abo%'ei  will  collcQ  in  V,  until  an  avenue  to 
one  is  completed,  through  which  it  will  rapidly  afcend.  If 
the  engineer  does  not  like  the  conftru^ion  of  the  cock  I  ha\'c 
recommended,  its  place  may  be  fupplred  by  two  of  the  com- 
mon Lindj  witfi  adjufting  pieces  upon  their  keys. 

The  condenfed  air  colle^ed  in  tlie  veflel  V,  may  be  applied 
to  the  purpofe  of  raifiiig  water  cither  above  the  refervoir  C  C, 
or  below  the  velfcl  V,  merely  by  forcing  the  air  out  of  V  intu 
the  veiTel  containing  the  water^  by  the  prelTure  of  the  water 
in  the  pipes  LS. 

The  apparatus  will  begin  its  operation*?  without  any  tumble; 
the  capacities  of  the  vciTels  A  B  are  indeterminate ;  and  if  the 
higher  orifice  of  tlie  pipe  S  bo  contraded,  the  machiiw  will 
Work  with  a  Icfs  quantity  of  water  than  it  may  be  calculated 
to  receive.  The  vcffcls  A  and  B  however*  Ihould  alway*  be 
filled  complfiely  with  w^ter  before  the  admillion  of  the  con- 
denfed atr>  othcrwife  the  quantity  of  raifed  water  will  de- 
creafe. 

A  model  wat  conftruftcd   to  illaftrate  the  principle:  the Evpf^^^^eaCal 

two  water  pipes  were  about  half  an  inch  \n  diameter,  ai\d  only  *'^**» 

«ne  fmall  liolew^as  made  at  the  higher  end  of  the  longer.     Into 

the  top  of  the  vclRl  reprefented  by  V,  was  foldcred  two  fmtU 

pipes,  which  were  furrounded  by  a  little  tiiread,  and  inlerled 

,  into  the  neck  of  a  fmall  glafi  bottle.     The  velTel  V  and  the 

^  lower  parts  of  tlic  water  pipes  wcie  plunged  into  a  verttl  of 

water,  until  all  the  air  in  the  apparatus  below  Iho  furfiioe  wat 

expelled.     In  this  fituation  th^  bottle,  prcvioufly  filled  with 

\  ivater,  was  fixed  upon  the  pipes  abovo  V.    Th^  mod^l  being 

lifted  out  of  the  water,  and  the  longer  pipe  fixed  to  a  fmall 

riftem,  the  remaining  parts  of  the  water  pipes  were  carefully 

j  Jilled ;  »  fuffieicnt  fupply  w»i  kt  into  lh«  ciftcm,  and  the 

higher 
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higher  orifice  of  S  was  opened.  .  When  the  flream  had  ae* 
quired  its  lull  force,  bubbles  ot  air  entered  tlie  bottle,  and  tiie 
water  was  quickly  expelled.  . 

I  am,  SIR, 

Your  humble  Servant, 

WILLIAM  CLOSE. 


ERRATA  In  the  Paper  on  Wind  Inftrumentt.  fPhilvf.  J.  V.  213.) 

Page  >I7  ^w  23,  erafip  majtr. 

— 119  -«-  44,  iix fifth  read  fourth. 

——221  •—  XI,  change  G,  a,  B,  into  G,  A,  B* 
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Outline  qfthe  Properties  and  Habitudes  qfthe  Metallic  Suhftanee^ 
lately  dij  cove  red  by  Chkkles  Hatchett,  i^J .  and  bjf  him 
demminated  Columbiunu 


Oi 


N  the  26th  of  November  lad  a  Paper  was  read  at  tlie 
^oyai  Society,  announcing  tlie  dilcovery  and  inveftigation  of 
the  properties  of*  what  appears  to.  be  a  new  metal ;  and  as  by 
the  courfe  ot  publication  it  muil  be  feveral  montlis  before  it 
will  appear,  in  tlie  Tranlaclions,  I  fliall  prcfcut  my  readers 
with  the  following  outline  : 

1.  The  mineral  was  fent  witli  feme  iron  ores  to  Sir  Hans 
Sloane  by  Mr.  Winthrop  of  MaflUchufcts,  and  diere  is  there- 
fore every  reafon  to  believe,  tliat  it  came  from  fonie  of  the 
iron  mines  in  that  proviuec. 

2.  It  is  heavy,  and  of  a  dark  grev  nearly  black ;  it  in  fom« 
ineafurc  has  tlie  appearance  of  the  Siberian  chromate  of  iron. .. 

3.  The  nitric,  muriatic,  and  fulphuric  acids  a6l  but  very 
feebly  upon  th6  mineral ;  of  thefe  however,  fulphuric  acid 
.produces  the  greatefl  efiect,  and  diifolves  fonie  iron. , 

4.  When  melted  witli  five  or  fix  parts  of  carbonate  of  pot- 
fr ^«td^^ftion  ^^  *'  ^^  partially  decorapofed  ;  but  in  order,  to  eflba  a  comr 
ip  iBiixlaticacki.  plete  decompofition^  .the  ore  mull.be  alternately  melted  with 

potafh,  and  digclled  will)  muriatic  acid,  which  takes  up  the 


Hiilory  of  the 

mineral* 


External  cha<^ 
rafter. 

Habitndes  with 
•cidt. 


With  potafh  by 
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5.  During 


KBW  METALi  COLOMBtUM. 

5.  During  the  fufion,  curbonic  acid  is  cxpeUcdi  4ncl  tlie 
pol  afla  becomes  partially  neutralized  by  a  metallic  acid,  which 
may  be  feparated  after  folutlan  in  water,  by  nitric  add  added 
to  exccfs^  and  then  appears  in  the  form  o{  a  copious  white 
flocculcnt  precipitate. 

6.  The  ore  confide  of  more  than  three  fourths  of  this  fub* 
ilance  combined  with  iron. 

7.  The  white  precipitate  h  inlbluble  in  boiling  mtrtcacid^ 
and  remains  perfedly  white, 

8.  Boiling  muriatic  acid  dinToIvcs  it  when  recently  fepa- 
rated from  pot  a(h. 

9.  Sulphuric  add  when  Urongly  heated  alfo  diColves  it. 

10.  The  acid  folutions  when  Ikturated  by  aikali-i  afford 
white  flucculent  precipitates ;  priifTiate  of  pot  alh  forms  an 
olii'e  green  ditto ;  tJnflure  of  galh,  deep  orange  coloured 
ditto;  water  alfo  when  copioufly  added  to  the  folphuric  folu- 
tjon  precipitates  this  fubftance  in  the  llate  of  fulphate,  which 
as  It  becomes  dry,  from  white,  dianges  to  blna,  and  laflly  to 
grey. 

1 1 .  ZiDc  forms  a  white  precipitate. 

12.  The  wliltc  precipitate  combines  with  potatb  and  foda, 
liolli  by  the  dry  and  humid  ways ;  it  enpch  carbonic  aci J,  and 
with  pot  atli  forms  a  glittering  fcaly  ialt>  which  has  much  the 

ce  of  the  boracic  acid, 
lcid«  feparate  it  from  the  fixed  alkalis,  and  when  added 
to  exc«f%  do  not  dilfolve  it  unlefs  heated,  but  even  then  nitric 
^acid  hat  no  effect . 

14.  The  fiimc  is  obferved  when  alkalis  ate  added  in  excds 
[[to  the  acid  folutions. 

15.  Hydro-fulphuret  of  ammoniac  added  to  the  alkaline 
folutions  forms  a  chocolate  coloiued  predpitate. 

16.  Ammoniac  will  not  combine  with  the  white  preci- 
pitate. 

17.  When  prufGatc  of  pot-afh,  or  tincture  of  galh,  are 
added  to  the  alkaline  folutions,  no  etfedl  is  produced  till  an 
acid  is  added,  and  then  the  ufual  olive  green  and  orange  co- 
lourt>d  predpitales  arc  obtained. 

18.  The  acid  and  alkaline  folutions  are  colourlefs* 

19.  The  white  precipitate  will  not  combine  with  fulphur 
in  the  dry  way. 

Vol,  I.— jANCAay.  D  20.  It 
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;     CO,  it  Ana  a  inirf>IHh  bhte  gJaft  wkh  plmfirfiafe  t^f  am- 
iaoomc. 
QK  It  reddens  Itfmis  paper. 
122..  It  mpjpeats  to  he  of  extreme  dMc^li  reduction. 
Coiiclufioiu  Pjpqj^j  tjjg  above  properties  it  appear^  to  be  an  ackli^Mbk 

fdetal  difFefent  irom  thofe  already  )ivic>%i(rai^  «Qd  k  hz%  .been 
therefore  diflinguiHied  by  tlie  name  of  Cekaiinttai. 


On  tfte  Sehacic  Acid,  or  Acid  of  Fat.     By  Cit.  Thbnard  ♦.* 

kit?ttttto?th      •     ^^^^^  number  of  cbemifts  have  fucceffively  written 
Mjcd.  9^  ^^  febacic  acid,    i^rulmacher  appears  to  have  been  t})e 

/irfl  who  has  fpokcn  of  it;  it  has  fincc  been  treated  of  by 
Khades,  Kiiap^  Segner,  and  Haller^  wlio  have  confirmed  and 
^gmented  his  experiments.     Creil  has  given  us  feveral  pro- 
cedes  for  obtaining  this  acid  in  a  (late  of  purity,  and  has  fub- 
je€led  it  to  a  number  of  oxperimeiUs,  the  refiiUs  of  \\iiich 
-t  •.  .      .  CitiEeu  Guy  ton  has  inferted  in  the  Journal  de  Phj/ftqu^,  (Vol. 
jJCVIIL  pages  110  and  383,   and  Vol.  XIX.    page  381.) 
Bergman  has  aicertained  die  order  of  the  attracHon  of  ihh  acid 
for  the  falifiable  bafesi     Citizen  Guy  ton  has  handled  the  fame 
fubje^l,  and  difcovered  feveral  errors  which  had  cfcaped  ftn: 
notice  of  this  chemifl. 
jpy«^*>fp"^      The  objefl  of  all  the  experiments  which  I  havejuftmen- 
coafiderably       tloned,  is  to  prove  that  the  product  of  the  dift illation  of  fat 
from  tbeicAdt   contains  a  peculiar  acid,  of  extreme  \olatiIity,  and  of  fuch  a 
McriiwiBto?'     P^K"*^^  '"^^  fttfTocating  nature,  that  it  cannot  be  re(pired 
witliout  fome  degree  of  danger.     ThoiCc  of  which  I  am  about 
to  give  an  account  prove  1 .  That  this  product  actually  contains 
a  peculiar  acid,  which  however,  fo  far  from  being  v61alilc» 
odorous  and.  fuffocating^  is  on  the  contrary  folid  and  inodo- 
rous j  2.  That  it  alfo  contains  acetous  acid  ;  3.  That  this  new 
acid  has  no  part  in  the  imell  6(  diftilled  fat ;  4.  That  by  all  die 
procefle*  that  have  hitherto  been  employed  for' extrafting  the 
febacic  add^  nothing  is  obtained  but  a  foreign  acid,  and  ikaX 
confequent^  the  febacic  aoid  has  not  yet  been  known. 

*  Communicated  to  the  National  Inftitute  ofPnnoe^  a&d  in- 
^fcrtcd  in  the  Annales  dc^himic,  XXXIX.  19X 

2  A.  Procejfcs 


OK   THE   SEBACIC    ACID. 


.  A»  Proc^Saf  far  obtahnng  the  Sef^uctc  Acid^  and  ChAroRerifi^ 
Frop<rtm  uf^  this  Acid. 

HAVING  diflilled  a  confidcrviblc  quantity  af  the  fet  of 
porkj  I  treated  the  pnxlu^,  at  fcvertl  time*,  with  fwt  matter, 
•nd  poured  acHilc  gf  lead  into  the  liquor  j  a  flaky  precipitate 
|*¥ra»  knm^6^  which  I  colk-6ted  and  dried>  after  \\*ltk4i  I  ptU 
it,  to^ffhor  wilh  lu!phufie  acid,  into  a  retort  and  heated  it. 
The  liquid  ot  tiic  receiver  hiid  no  diarm^cr  of* acidity  ;  btlt  in 
Che  retort  a  tnelted  fubflaticx*  Ooaiisd  at  iJie  top,  analogoas  to 
ikt^  which  1  rirefully  feparated,  and  after  hai'iug  wadied  it 
well,  boded  it  with  water,  fiy  the  aid  of  the  a^ioii  of  the 
heat,  the  water  totally  diilbived  itj  aitd  by  refrigeration  cry- 
ilaUine  needles  were  depofited,  having  liitfe  confiflenc'C: 
thefe  needles  were  acid,  and  poiTeflcd  |i0Qpertio&  altogether 
peculiar  to  themfelvc^.  In  order  to  aflTiire  myfelf  that  tJiey 
were  not  the  produd  of  the  tulphuric  acid,  1  IrcAled  diiUlled 
hi  with  water;  and  having  titrated  and  evaporated  the  )k 
aaor,  I  obtataed  ncedlet  potTt^tluig  precifely  lAie  f«rac  pro- 
perties. 

In  order  to  procnre  this  acid,  we  may  alfo,  if  we  flunk  Ik. 
after  hnving  tr«ited  the  diftilled  fa£  with  water,  falnrate  the 
/iltrated  liquor  with  pot  aih,  evaporate  it,  and  fraitr  into  it  a 
(oluUcn  of  lead.  A  precipitate  is  formed,  which  is  a  fcbate 
of  lead,  that  is  to  be  treated  ^%  above  witli  the  i'ulphuric  add. 
Thefe  are  the  three  methods  which  may  be  einplo)ed  in  order 
to  obtain  the  fcbacic  acid  ;  in  properties  are  the  following  : 

It  is  without  fmcU  ;  its  tafte  is  ftighlly  acid  :  it  melts  liie  a 
kind  of  fiit ;  it  confiderably  reddens  the  tinfture  of  Toumefol ; 
it  t«  much  more  fotuble  in  a  hot  than  in  a  cold  temperature. 
Boiling  ^vater,  faturated  with  the  febacic  acid,  becomes  folid 
hy  refrigeration  ;  alcohol  dittolves  a  large  quantity  of  it  j  it 
crynallijitu!*  in  fmal)  Deedk-; ;  by  uiing  proper  precautions,  we 
may  obtain  it  in  the  form  of  long,  brge,  and  beautiful  lamellx^ 
of  a  vcr>*  brilliant  appearance  ;  it  precipitates  the  acctlte  and 
the  nitrate  of  lead,  the  nitrjite  of  filver,  the  acetite,  and  the 
Jiitrste  ormercnry  ;  it  faturajtet  the  caufticity  of  the  alkahes, 
with  which  it  forms  foluble  falts ;  w4th  pot  aili  it  produces  a 
Cill  which  does  not  attract  mdl-lure  from  the  atmofphcre, 
which  ha<  but  little  tafte,  and  which,  if  we  pour  upon  it  ful- 
j>huric,  nltiic,  or  muriatic  acid,  becomes  turbid,  and  depofits 
»•'  D  2  febadc 
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« \  ,5  yf       febacic  acul ;  when  its  folulion  is  concentrated  and  mtxol 
Jti  peculiar  it-    ^""  *^*^^  ***  iheie  acids,  it  becomes  (ohd  ;  finally  it  does  nc 
tradionj  aod       render   turbid   the   waters   of   lime,    barvtfs   and    ftrontiteaj 
u  CI.  Tliefe  properties  dtflmguilli  U  from  all  the  other  acids  an 

evidently  prove  that  it  is  bx\ acid /ui genaU, 


B*  Means  ofjtpamting  the  Acttous  Acidfrmn  the  ProdaB  qfth 
dfjfiUtition  of  Fuji, 

THciqueous  fo-      THE  product  of  the  di ft il led  fat  is  treated  wttli  water  ;  ; 
tHwTfarcin-'^^  llq^tor  Is  faturaled  w-ith  potafli,  and  evaporated.     When  ih 
fiins  acetou*  or  ful)llancc  is  dry,  it  is  introduced  into  a  retort  with  dilotc  fal< 

iebicic  sida,       phuric  acid,  or  phofrihoric  add.  anddiftilled:  an  acid  js  ob^l 
'^IDorc  largejy  the      .  i         i  '  i 

fwter  or  Ith  l*uned,  which  has  all  the  character-*  of  accloui  acid  ;  tvldli 
the  heit  of  SU  potafh  it  forms  a  foliated  fait.  Tim  fait  is  fufceptible  of  beinff  J 
ti[lat»an.      The        ,,    ,  ,  rt      ^  i  f   »    .      .1  -^  j   i-l 

former  It  fepa*    n^t'ted  by  means  of  heat ;  when  expofcd  to  the  air,  it  deli-l 

mtxA  by  neutra- quefcc5  fpeeddy  and  coraplctuly  ;  it^  tnlic  i*  extremely  pun»j 
■A^aiYTdimu'  ^^"^ »  ^^^^^  ^  folution  of  nitrate  of  mercury,  it  forms  a  preci- 
pitate cryitallizcd  in  the  form  of  fpanglci.  When  fulphurte] 
acid  is  poured  upon  It,  acetous  arid  is  difcngaged  in  abun- J 
dance.  Sometimes  the  water  with  vv  hich  the  j>r(idutl  of  tlie 
diftilled  fat  has  been  treated,  contaim  hardly  any  thing  c!fo  J 
than  acetous  acid,  fo  that  in  order  to  obtain  acctrte  of  potafli*  I 
nothing  more  is  necelTary  than  to  evaporate  tlie  liquid.  The  j 
cjuantity  of  febacic  and  of  acetous  acid  formed  in  the  dit^ilta'^i 

rlion  rjf  tat,  varies  in  proportion  to  the  !eller  or  greater  degree* 
of  heat. 


ling  with  ful- 
pburlc  acid* 


:  pro 
dticed  by  mi 


C.  Edtunination  of  the  Odorous  Matter,  and  qf  (he  difiillcd  Fat. 

The  pungent  1  INTRODUCED  fat,  which  had  juft  been  diftilled,  and] 

oJourof  dimikd  ^^  fj^^ij  ^^  ^^.j^|^,jj  ^.^,  extremely  pungent  into  a  tubulated  , 
fat  js  not  pro*  ,        '^   '       ^  .  ,   , 

retort.     I  adapted  to  the  neck  oi  the  retort,  a  receiver  which 

COTtaincd  tinftiirc  of  TournefoL  Having  difiilled  witlj  a  gen- 
tle heat,  1  thereby  filled  the  receiver  with  a  firong  odour,  and 
yet  the  colour  of  the  tin^ure  was  not  changed — a  convincing 
proof  that  the  fmell  of  diiliiled  fat  is  not  owing  to  an  acid; 
betides,  if  this  fmell  depended  upon  an  acid,  it  would  proba- 
bly difappcar  upon  placing  it  in  cpntaO  with  the  alkalies,  as 
the  acid  would  then  be  abforbed ;  but  this  docs  not  happen. 
We  muft  therefore  conclude,  tliat  it  depends  upon  a  portion 
of  the  hi,  converted  into  gas,  and  undoubtedly  changed  in  its 
nature, 

D.  Examinathfi 


J 


ON    THE    SBBACIC   ACID, 


i>,  ExaminaiiQn  of  the  ProctJfcM  thai  have  hiifwrto  been  employed 
for  obtmmng  Schacic  Acid, 
CRELL,  in  order  to  fcparatc  the  fcbacir  acid  trom  the  pm-  Cid*!  proccfj  I 
clu6i  ofdaUUcd  fat,  iir/l  added  to  it  a  cltUIu  quantity  oi  pot-  f^^^ttr^^Oir- 
nOi,  after  which  he  fitlratcd  and  evaporated  it.     As  the  fall  fiitrj^on,  cvi- 
which  he  obtained  was  mixed  with  oil,  he  calcined  it,  after  pc>riticn,  c»lci- 

'  r  1      '         nation,  and  re*  J 

which  he  re-diifoKcd  it  in  water,  and  evaporated  the  loluliou.fotuncvnflf  thej 

By  this  means  he  obtained  a  fait  of  confiderable  whitenefs,  and  *^'^i  "^^^  ****'! 

/      ,  ,.        ,  t  -      .       '  .         ,    -  xi    diftilUtion  witl 

of  a  lobatcd  texture;  this  he  introduced  into  a  retort,  witli  1^^]^^^^^;^  j^^j, 

fulph uric  acid,  and  diftitl^d  it^  whereby  he  obtained  a  pungent 

and  fuming  acid.     But  as  tlii-s  proceU  appeared  to  him  to  be 
an  inconvenient  one,  he  had  recourfe  to  tlie  following  : 

Perfuaded  that  tin;  acid  of  fat  exifted  ready  formed  in  the  Another  by 
iat  itfelf,  and  was  not  a  prodad  of  diftiHatroti*  he  prepared  a  ^^[^^^^  ^^ 
foap  with  iat  and  iKitaQi,  and  treated  tins  foap  with  water,  in  w^ter,  and 
•  to  dilfolve  the  fcbate  of  potalh  formed  in  it.     But  as  the  iJ^'^^fj^ 
betides  the  fcbate  of  potaflij  dilTolved  alfo  a  certain 
qimntity  offal  combined  witJi  potafh,  he  added  to  the  folution 
of  this  febate  of  (x>tani  and  of  thi«i  foap,  a  fufticicnt  quantity  of 
alum,     By  tliis  mean*;  lie  obtamed  fchatc  of  polafli,   whidt 
had  only  an  admixture  of  fulphate  of  potafli ;  this  he  evajKj- 
rated,  pourt;d  fulphurie  acid  upon  the  dry  fubllance,  applied 
teat ;  and  fcbacic  acid  piiifed  into  the  receiver. 

In  tlie  chemillry  of  Dijou,  we  find  a  protcCs  diflfercnt  from  Dijpiipr^«fi 
iKsitofCrelL  According  to  this  procefs,  tlio  fat  h  calcined  Calcination  c 
wilh  a  certain  quantity  of  lime,  in  a  crucible  i  the  fubllance  '**^^.'7*  "^ 

...  ,  -  uxjviaiiofl,,  '. -, 

is  dicn  lixiviated  with  a  large  quantity  of  water ;  the  water  poration,  and 
which  hold*  Uie  calcareous  febate  in  folution,  is  cvaporale<l ;  <i'^'5'atton  w,t]i 
this  calcareous  febale  is  introduced  into  a  retort  with  fidphuric 


■cmU^^^ 


icfj  afforded 


acid,  and  die  febacic  acid  partes  into  the  receiver, 

Thefe  three  proce(fes  I  have  repeated  wilii  tj>e  utmofl  eare,  Crcll*s^fitilpm» 
and  have  obtained  the  following  rcfults.  The  frrft  of  Creir* 
procctfe"*,  and  that  of  the  diemiftry  of  Dijon,  allbrdcd  n>c  an 
acid  which  ha*  all  the  charatteritlics  of  the  acetous  acid :  with 
potaih  it  forms  a  foliated  fait,  which  is  deliqueft  ent,  has  an 
extremely  pungent  laflc,  and  on  being  treated  with  fulphurie 
add,  yields  a  large  quantity  of  vinegar.  If  Crcll,  as  he  af- 
ierts,  has  obtained  a  fuming  and  pungent  acid,  I  prefume  that 
it  ii  a  fmall  quantity  of  fulphureous  acidj  proceeding  from  the 

dccom  portion 
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decomporiijon  of  a  certain  portion  of  fulphuric  acid  by  the  fSif^ 

or  of  the  carbone   of  the  acetous  acid  difcngflged  from 

combination. 

[if  fecond  t»y         In  following  the  fecond  proccf«  defcribed  by  Crcll,  wel 

iEivc*mumtir    *^®*  obtain  any  acetous  acitl,  but  aji  acid,  \^iiich  i&  nothing  elf© 

icid*  but  the  muriatic.     In  foclj  it  forms  with  the  nitrate  of  filvef 

a  precipitate  infoluble  in  an  excefs  of  nitric  acid  ;  with  foda  it 

yields  cubic  cryllals*     If  we  pour  fti!phuric  acid   u|>on  tliefc 

cryftaU,  a  penetrating  gas  is   di (engaged,   which,  on    being 

brought  into  contact  with  the  air,  gives  rife  to  vapours:  tho 

fame  acid,  mixed  with  nitric  acid,  difEblves  gold*     With  tho 

oxide  of  mercury  it  forms  a  volatile  fait  j  with  potafli  it  forms 

a  fait  capable  of  being  fufed  without  undergoing  dccompofi- 

tion»     Thcfe  cirt  umftances  render  it  probable  tliat  Crell  has 

employed  tfje  potaih  of  commerce^  which  always  contains  mu* 

f  well  per-  Hate  of  pcAaflt ;  for  in  repeating  tliia  procefs  with  pure  potafh, 

||Vmc|ir#j^^  acid  is  obtained,  except  an  almoft  imperceptible  quantity 

of  vinegar.     This  vinegar  is  formed  by  treating  the  fat  with 

p>tafh  and  the  fulphuric  acid ;  for  fet  contains  no  acid^  not 

even  when  it  is  rancid.     At  leaft,  I  have  fcVcrai  times  treated 

rancid  fat  with  water,  and  have  uniformly  obtained  a  Uquid, 

which  did  not  rodden  the  tin^ure  of  Tournefolp 
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THESE  experiments  prove,  in  my  opinion,  what  I  have 
advanced  fn  the  beginning  of  this  memoir  ;  namely,  that  there 
cxifts  in  the  product  of  diflilled  fat  a  peculiar  acid,  which,  in-  ; 
flead  of  being  volatile,  odorous,  fuffbcating,  is  on  the  con« 
trary  folid,  inodorous,  and  fixed  to  a  certain  degree ;  that, 
befides  this  acid ^  the  prod u6t  of  di  Hilled  fat  contains  acetoui 
acid ;  that  the  febacic  acid  has  no  (hare  in  producing  th« 
fmel!  of  diftilled  fat,  which  probably  depends  upon  fome  par- 
ticles of  hi,  converted  into  vapour  and  altered  in  their  nature^ 
They  prove,  befides,  that  by  the  procelTes  of  Crell,  and  by 
that  defcribed  in  the  chemiftry  of  Dijon,  we  obtain  only  the 
muriatic  or  the  acetous  acid ;  that  confequently  the  febacic 
acid  has  hitherto  remained  unknown,  and  that  in  the  prefent 
itate  of  our  knowledge  it  is  a  new  acid. 

I  ought  to  mention,  that  all  the  experiments  which  I  hare 
related  have  been  made  with  hog's  lard,  and  that  I  have  not, 
like  Crell,    varied  thefe  experiments  with  human  fat,    the 

marrow 
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SiarMW  of  bed  and  bd\ow,  I  {irofaole  to  repni  them  i^iih 
llidiB  difforenc  &tty  fabftuncei,  and  tltinkp  <»veo  accordiik|(  !• 
the  «oip«nineott  ot  Ccell,  tliai  1  ^uiii  obbun  the  fiunc  nsfallft. 
I  hxv^  not  A«  ^d  oxanuned  nH  the  pro|MYti«i  of  tbo  i«hncic 

acid;  bttt  it  U  my  intention  to  lludjf  UtCfii  v%'itli  care,  andgiv^ 
an  thccoviDt  at'  thoio  la  the  cta£s. 


impivremtnt  m  the  Art  qf  pre^irin^  R(9liaA  Ttur^,      Sjf 
CiT.  Y.  P£*iES,  ynJi*^ 

1  HE  experitnent  wliich  etiabtud  me  to  ftic?ecUm  4Lo  rc^ 
diffcrcnoe  between  the  iiccitoui  Aud  the  jirctic  icid,  and  akcr* 
wards  to  fkruputb  to  tbc  Icsutiod  «.  new  theory  of  vt^tftble 
•ddi6oaitioii  in  gontrtal^  may  be  of  great  fctvktr  in  the  art  of 
preparuif^  what  is  tormod  i^ic^l  viocgur ;  or^  Iq  tpcais  more 
accurately,  it  ought  tgtaiiy  to  dtange  the  prgcefs  ul^dfor  pre^ 
panng  this  fubJbnce. 

The  pf  ocefs  ;it  firei^nt  in  ufe,  cgiifilb  in  difliUiog  the  acetite  Obfe rv»tiot>«  on 
of  copper  in  large  fphgricail  vvQah  of  ftotio  ware.  By  taking 
the  pulsated  care,  a  fmall  portion  b  obtained  of  tlui  ntdiW 
•ijnegtsr,  fo  much  tded  in  mcdkinu  and  fordumedic  purpofea* 
.The  difficidty  uf  chocking  (tic  cxpuniion  oi  thii  product,  it  an 
inoonvonienc€  whidi,  being  dependent  on  ilie  nature  of  the 
proccb  ttrdfr  hat  at  all  iimc«  boon  (alt  Somo  iroprovctncnti 
have  been  propoibd  ;  but  as  the  nature  of  the  operation  was 
not  onderftoodv  thole  itnproveu;ents  producod  Icarcoly  any 
advantagi;,  and  4io  pfoeds  ftill  tcrnaifii  vtty  delvsdivo.  It  is 
tafy  to  obreire,  that  the  violent  hvat  which  ia  bfed»  as  moda 
more  than  fufiieaoiU  for  depriving  the  acetous  acid  oi  its  car- 
bon«  and  tliat  it  muft  reduce  a  portion  ot  it  to  its  fitii  eieinonti* 
I  do  not  heiitate  to  allert«  thiitat  knft  half  the  radiod  vinegar 
is  lofl :  The  large  quantity  of  gas  that  is  obtained^  incontro- 
vertibiy  pro* es  the  truth  of  thii  alTef  tion. 

1  have  formerly  (hewn,  by  various  deduQions  from  earlier 
experiments,  that  radical  rinegar  is  nothing  but  acetous  acid 
deprived  of  carbon.     I  have  lUewn,  that  the  ordinary  procefs 


Radici!  vinrgar 
it  de^ucrd  to  be 
icrtoui  Acid  it- 
privcdofcifboo. 
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ring  thh  acid  cflTccl*  noLln'tig  more  tlian  to  abllraft  this] 
cxccfs  of  (^rlx>n;  and  I  have  completed  my  proofs,  by  pro*  | 
paring  this  at  id  my  fclf,  by  a  means,  which  every  one  knows  ^ 
can  have  no  other  cffed  tJian  to  abtlracl  carbon  irom  the  fub*l 
ihinc€s  to  which  it  is  applied.  ^l 

1  diflilled  a  kilogramme  of  fulphuric  acid  widi  two  kilo-v  1 
grammes  of  good  white  vinegar.  I  luddeni)  brought  tJie  mix-* 
ture  to  ebullition,  and  obtained  a  very  large  quantity  of  radical  ^ 
vinegar,  as  white  and  pungent  as  that  of  commerce.  This 
procefs  is  to  fimple  and  economical,  that  1  thought  it  would 
be  ufgfal  to  extract  it  from  the  Memoirs  wliich  I  liave  given 
upon  this  branch  of  chemiflry,  and  offer  it  to  maiiuladurers. 
I  can  artiire  them,  tJiat  it  will  diminiHi  die  expcntes  of  tli« 
J I  "  :  re  by  three  fourths.    Infa^,  the  fulphuric  acid  which 

f  ray  Hill  fen'c  for  two  more  operations :  but  then  it 

will  be  ncceflary  to  re^fy  the  radical  vinegar,  for  it  wiU  be 
found  impregnated  with  fulphurous  acid  gas*  It  would  be 
proper  to  try  whether  the  a6lion  of  maaganele,  which  is  ufed 
for  ether,  might  not  be  applied  to  this  recti lication*  1  do  not  ' 
apprehend  that  this  metal,  in  fo  high  a  degree  of  oxidation,  is 
hifccpl  ibic  of  being  attacked  by  the  acetic  acid- 

An  erroneous  opinion  obtains,  with  refpecl  to  the  tendency 
of  this  acid  to  combination,  whicli  I  think  ttinciimbcnf  upon 
me  to  refute.     Chemtili?  place  it,  in  their  tables  of  attractions, 

kin  a  much  higher  rank  than  it  will  be  f«und  entitled  to,  upon 
an  inveliigation  of  its  properties  with  tlie  leail  degree  of  accu- 
■  racy.    We  find  Uiat  it  dlfplaces  only  the  carbonic,  acetous  and 

^  other  weak  acids.     This  error  ha^  arilen  from  the  appearance 

^  ©f  ftrcngth  which  it  derives  frein  the  pungency  of  iu  fmelL 

U  Jn  tliis  inllance,  howcx'er,  die  chemical  properties  of  the  fub- 

fianec  arc  by  no  means  proportionate  to  the  inipreihon  it  mokes 
Its  fume*  we  «ipon  our  fcnfes.  I  fliall  add  an  obfervation  which  proves  that 
fctfoelyacidi&c*  ||jis  acid  is  much  Icf?  powerful  than  is  generally  imagined  ; 
namelVf  tlial  the  vapour  which  it  Ifiontuneouily  emits,  and 
which  might  fecm  to  be  its  moli  acid  portion,  fcarccly  rcdflens 
paper  tinged  with  tindttre  ot  tou/ncfoi.  In  fact  it  is  nothing 
more  thsm  a  modUication  of  hidrog^n,  and  it  takes  fire  like 
ether. 


Mttipiiefe  pro- 
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IX. 

I  ^/i  Account  of  a  new  Eudiometer,  *  Bjf  Rfr.  H.  Da  v  v,  DireBnr 
^ihc  Cficmad  Labor utor if,  and  Lt^urcr  on  Ckttnifir^  to  the 
Hoyal  Inftiiution^ 

X  HE  dependance  of  the  health  and  e>:iftence  of  animafs  upon  Compofitlon  ef  ^ 
I  a  peculiar  ftate  of  the  atmofphcre,  and  the  relations  of  Ihh  iij«  atmofph<nre 
litate  to  procefles  tonnecled  wiili  the  mofi  efie.ntial  wants  of  life,  fubjcd, 
[kavegivci^  tnterefl  and  importance  to  inquiries  conccrhing  Uie 
Icompoiilion  and  properties  of  atniofj)heric  air,  ^i 

Thix  elaflic  fluid  has  been  long  known  to  confift  chiefly  of  Oxtgcn  and  nl- 
[fcxigen  and  nitrogen,  mingled  together^  or  in  a  (late  of  Joofe  ^"S*^"- 
{combioation^  and  holding  in  fohition  water*  I 

I      A  variety  of  procefles  have  been  inftituted   with  the  view  The  cudloinetric 
lof  determining  the  relative  proportions  of  the  twogafcs,  but  monU  ufcdTre 
'  uoft  of  ihcm  have  involved  fources  of  inaccuracy  ;  and  lately  fxccptioniOiie* 
full,  except  two  (the  flow  combiiftion  of  phofphorus  and  tlie 
Hon  of  liquid  fufphureti),  have  been  generally  abandoned* 
Both  phofphorus  and  foluiion  of  fuTphuret  of  polafli  abforb 
he  whole  of  the  oxigen  of  ahnofplieric  air  at  common  tenipc- 
alurcsj  and  they  do  not  materially  alter  the  volume,  or  the 
proper  licit,  of  the  refidual  nitrogen  ;  but  their  operation  Is  ex- 
tremely flow  ;  and  in  many  cafes  it  is  ditBcult  to  afcertain  the 
period  at  which  tlie  expcritnent  is  completed, 

I  have  lately  employed  as  an  eudtometrical  fubftance  tfie  Solution  of  i 
[»lution  of  green  muriate,  or  fulphate,  of  iron,  impregnated  ^^l\^!^  iw»rtS 
Kvith  nitrous  gas  j  and  I  have  found  lliat  it  is  in  fome  rcfpeft^  natcd  with  ni- 
Jfuj^erior  to  many  of  the  bodies  heretofore  ufed,  as  it  rapidly  ^fed^\^^^ 
undenlc^  oxigen  without  acfllng  upon  nitrogen;  and  requires  oxigcn, 
br  its  application  only  a  very  limplc  and  a  very  portable  ap* 

itUi. 

Thb  fluid  is  made  by  tranfmittlng  nitrou^gas  through  green  Fipw  duJc. 
nuriate,  or  fulpliale,  of  irou,  dilTolvcd  to  faturation  in  water^» 
Is  the  gas  is  abforbed,  the  foluiion  becomes  of  a  deep  olive 

Dwn,  and  when  tJic  impregnation  is  completed  it  appes^r« 

•  Jmiriials  fif  ibe  Royal  Inft.  p.  45. 

+  Dr*  Pricftlcy  fii  ft  obfen^ed  this  procefs :  for  a  particular  account 
'  it|  fee Kefcarches^  Chemical  and  Fhilorophicali  p,  132.    Jolmfon« 

opaque 


lncTtooieter 
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opeique  wid  almoU  black.     The  proccfs  is  apj>arer\tlv 
tt>  a  fimple  eleOivc  attrudton ;   in  no  cafe  is  the  gas  de 
pofed ;  and  ancler  ihe  exh^uHed  receiver  it  afliurtes  its  elaftij 
form,  leaving  t}\e  ilml  with  which  it  was  combiutHl  unajten 
ill  lis  properties. 

The  intlrumenls  neceHUry  for  afccrtaining  the  compodtio 
of  the  atiTiofphere,  by  means  of  impregnatc^l  folulioa^,  con1i|] 
Cimply  of  a  fmall  grraduated  tiibe^  having  its  capacity  divide 
uUo  one  huntlred  parts,  and  greatefl  at  tlic  open  end  j  and  ( 
a  veflel  for  containing  the  fluid. 

'Vhe  tube,  after  being  filled  with  the  air  to  be  examined,  3| 
introduced  iiUo  the  folution ;  and,  that  the  a^ion  may  be  mon 
rapid,  gc'otly  moved  from  a  perpendicular  towards  a  horizonta 
pofition.     Under  thefe  circumftances  the  air  is  rapidly  dimH 
nifhed ;  and,  in  confequence  of  the  dark  colour  of  the  fluid, 
b  eafy  to  difcover  the  quAntity  of  abforptfon.     In  a  few  ] 
nutcs  the  experiment  is  completed,  and  the  whole  of  the  oxi 
gen  con d I -n fed  ly  the  uitroas  gas  in  the  folution  in  the  form  < 
nitrouii  acid. 

In  all  eudlomctrical  proccfTcs  with  impregnated  folution%l 
the  period  at  which  the  diminution  is  at  a  flaud  muft  be  ac 
caratcly  obfcrved  ;  for>  Ihortly  after  this  period,  the  volume  i 
the  refidual  g»s  begins  to  be  a  little  increafed,  and,  after  fon 
bour^j  it  will  often  fill  a  fpacc  greater  by  feveral  6(  the  huni 
dred  parts  on  the  fcalc  of  the  lube,  llian  that  which  it  cxx;upie 
at  the  maximum  of  abforption* 

This  circuniftance  depondi  upon  the  flow  decompofition  > 
*  tUc  nitrous  acid  (formed  during  tlje  experiment),  by  thcgreeftj 
oxide  of  iron,  and  the  confetjucnt  produclJon  of  a  fmaJl  quaq 
tity  of  aeriform  fluid  (chiefly  nitrous  gas)*j  which,  having 
no  affinity  for  the  red  muriate,  or  fulphatc,  of  iron  produrccjpl 
h  gradually  evolved,  and  mingled  with  the  refidual  nitre 
The  muHare  It       The  impregnated  folution  with  green  moriate  is  jnore  rapM 
J^t^K^S^*  *^  *^*  in  its  operation  than  tiie  folution  with  green  fulphate.    In  cafe 

*  Tbcde€OPTjpofition  of  nitrous  acid,  by  folution!  containing  oxid 
of  iron,  as  its  minimum  of  oxidation,  is  a  very  connplcx  procefi 
The  green  oxide,  during  its  convcrfion  into  red  oxide,  not  only  de 
compofcs  the  acid,  but  likcwife  a5l$  upon  the  water  of  the  folution  ] 
vid  ammoniac  is  fcmetimes  formed,  and  fmall  portion$  of  nitn 
oxide  and  nitrogen  cvohed  with  the  nitrous  gts. 
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rify,  Ihccoramu;  u:   ..  -^  .       ,    „  _  A  irrvn  mAjr  be  employed. 
One  cubic  inch  of  mcidieralely  llrimg  Jmpr»*gm\ied  folution  is  tffca, 
ca]>abt«  of  abforbing  live  or  i\\  cubic  incht*s  <jf  oxigen,  in 
comnicm  procclTes;  but  (he  fame  qunntity  mufl  never  be  em- 
ployed ibr  more  than  one  cxperImL*cit, 

A  number  ot'  comparative  uxpt'rimuiits,  made  on  the  con/li-  Cofnf trttbrf  i 
tution  of  the  atmosphere  at  the  Hotwelh,  Briftol,  in  July,  A  a-  ^^^^'  "^ 
giift,  and  September,  1800,  with  phofphorus,  fulphutets  of 
alkalifi  and  impregnated  folution^  demonllraled  the  accuracy 
of  the  procdles  in  vvhidi  the  laU  frtbflance  wa*?  properly  em- 
ployed. The  diminutions  givtin  by  the  111 Iphurets  w«  *T 
al\%'ayft  greater  h)'  a  minute  quantity  than  thofc  pri  v 
phofphorus  and  impregnated  foTutions :  but  the  reafon  of  thii 
will  be  obvious  to  thofe  who  have  fludied  the  fohjc^l  of  eudio- 
raelry.  In  no  Inflance  was  it  found  100  parts  in  volume  of  air 
contained  more  then  21  of  oxigen :  and  the  variations  con- 
De^edwith  di^erent  winds^  and  different  {i:iici  of  tempera^ 
tore  J  moidure.  Sec.  were  too  fmall,  and  too  often  related  to 
acctdenla!  circum fiances,  to  be  accurately  noticed. 

In  anal^fing  tlie  atraofphere  In  different  places,  by  means  of  Na  tetnarkibl©  --fi 
impregnated  folutions,  I  have  never  been  able  to  afcertain  any  f^^^^^Yn^tVt 
bic  difference  in  tl»e  proportion*;  of  its  conflituent  parts,  air  of  virioos 
coUeaed  on  tlje  fea  at  the  moulh  of  the  Severn,  on  Oc*  P^f '^  '*  ^^  ^^ 
bcr  the  3d,  1800,  wiiicb  muft  have  palfed  over  much  of  the    "^ 
At) an  Lie,  as  the  wind  wa*i  blowing  Hrong  from  Uie  wcfl,  was 
found  to  contain  'i1  percent,  of  oxigen  in  volume;  and  ihii 
wa%  nearly  the  proportion  in  air  fent  from  the  coaft  of  Guinea, 
to  Dr.  BcddoeH,  by  two  fur^eons  of  Liverpool. 

*If  we  compare  thefe  refults,  w*ith  thts  refult*  gained  more  — ind  confc- 
than  twenty  yean;  a^o,  by  Mr.  Cavendiib,  from  ejipcriraenls  J^^'fliubriTy 
on  tl^e  compotiiioii  of  atmol'pherical  air*  made  at  London  and  dtpend*  on  fub- 
Kendngtou;  Confidering,  at  the  fame  lime,  the  refearchcs  of  *«"'^"  '^'■^ 
Bcrthollet  in  Egypt  SLi\d  at  Paris,  and  thofe  of  Marti  in  Spain,  it, 
we  dial  I  find  flrong  reafon*  for  c^ncluding^  t!iat  the  atraofphere* 
In  all  places  expofcd  to  the  influence  of  the  winds,  contains 
very  nearly  tlio  fame  proportions  of  oxigen  and  nitrogen ;  a 
dfcamHance  of  great  imporlancoi  for«  by  teaching  as  that 
the  different  degrees  of  falubrity  of  air  do  not  depend  upon 
diiermcei  in  the  quautkies  o<'  it3  prinei|)al  conHituent  parts, 
il  oogbl  to  induce  us  to  inflitute  refearches  concerning  the  dif- 
ferent 
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(pToni  fubflanccs  capable  of  being  didblvc*!  or  fLifpenilea  ins 
%v3iich  arc  !)oxiouv  to  the  human  conilitulion  :  |>arLiciiliirIy 
an  accurate  kitowlccfge  of  their  nature  and  properties  wouM 
probiLbly  enable  us,  in  a  great  meafure,  ta  guard  agatiiA» 
deftroy,  their  baneful  elKi^s. 


witBOTf, 


A^lonofbeat* 


f  jin<d^^  qf  a  n€:i!jf  dlfcorercd  Mineral  rrfimbling  the  Hyacinth 
By  Pioftjfar  TROMSDORrr.  * 

1  HROUGH  the  kindnefs  of  Prince  Gallitzin,  I  receive 
a  new   mineral   fnhfbnoe,  denominated  by  him   red  game 
(rather  granat),  which  grcatfy  refcmblt'd  the  hyacinth  in  re  J 
fpctl  of  colour,  hardnef^,  fpeciiic  gravity,  &c.     The  native 
country  of  this  new  foflTil  is  Greenland.     I  fliall  call  it  cnmp 
hyacinth  (dichter  hyacintii^J 

In  order  to  invcftigalc  the  nature  of  this  fofTil,  it  wal 
Ignited  intcnfcly  for  I  wo  hours,  and  (hen  falfered  to  coof 
It  fuffcrcd  no  lofi  of  weight,  nor  wsl$  its  beautiful  red  colou 
in  the  IcaJl  impaired.  It  w^<i  fubmitted  to  a  (imilar  a6lion 
caJoric  ft\  different  limes,  but  no  change  was  effbclcd.  I( 
was  then  reduced  to  a  powder, 

A.  Two  JiuiuJred  grains  of  the  impalpable  powder  wxrd 
wKh  pocaih,  and  boiled  for  fome  lime  in  a  filvcr  crutibic,  \vithaio!ulion  of  polaftiJ| 
'  containing  300  grains  of  dry  alkali.     The  fluid,  after  having 

been  boiled  for  fume  time  upoii  the  foflil,  acquired  a  yellov 
colour,  and  at  lafl  became  green.     It  was  evaporated 
dryncfs  re^dilfoK^ed  in  diflilled  water,  evaporated  again »  and 
lailly  ignited  at  as  high  a  temperature  as  the  filvcr  crucible^ 
would  endure. 

^  difficuttly      ^'  The  fufed  mafs  of  the  foregoing  procefs,  when  cold,  wa 

loluk»le  in  water,  of  a  dark  green  colour,  inclining  to  a  paler  green  on  the  iideSj 
'*Tdli^'/  "*^       wliich  hod  been  in  contaa  with  the  crurible.     Water  fccmell 
to  have  little  aflion  npon  ii,  but  after  having  been  boiled  in 
thi^  fluid  for  a  confidcrablc  time,  it  began  to  foflcn,  and 
at  lafl  ditfolved*     The  clear  fohition  obtained  in  this  manncrj 
afler  having  been  iuffcred  to  fland  undid urbed^  depoiited  i 


Powder  boiled 


^  Tranllatcd  from  CrtlVs    Chcm. 
pag«  t. 
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kreddifh  brown  powder^  grtsally  relcmblingihe  reii  rulfShurstod 
oaude  of  snlimotij.      I1ie  fiipernatant  iiiid  u^as  petiecl)/ 
^tFfinfpaavAt. 

C.  The  wholes  fluid  was  then  warmed  a  little,  and  muriatic  Add! tton  of  ipa. 
[acid  added  to  it  gradually.     The  powder  betorc  feparatcd "■***' ^'"^ *=*>'"• 
^became  thus  lolubk  aftur  Ihis  acid  had  been  added  in  excet*.  J^j^, 

It  now  acquired  a  dark  green  colour^   and  was  perfe^ly  , 

anCparent. 

D.  Having  concentrated  tliis  fluid  down  to  two  ounces,  no  Evaporation  t$ 

iliceous  earth  beinii  dcpolitcd,  it  was  evaporated  to  perfect  **7"*^^»  UCvm.  , 
t        r       ^.         ^r       r    *      .  i.        .-         .         ^ ..      With  poufli,  fo#  1 

irynefi.      The  relidiie  tibtatried  was  ot  a  white  colour.     After  latioa  ind  eY»- 

bein^  iznited    it  wcicjhcd    llu  ijrains.     It  was  boiled  aira in  P^'*^^'*"*  *i  bc» 
^with  pure  potalli  iii  a  hlver  cracibk%  evaporated  to  drytieh,  ^^^^^  ^£  ^.j^^,    ^ 
nd  fufed.     The  i'ufed  mafs  was  again  dtirolved  in  b oi  1  i ng  fc p^t uti  nmcii 
\^ater^   muriatic  acid  was  added  in  exccfs,  aJid  the  whole-^*** 
^aporaled  to  dryncfs.     On  adding  Tome  dillilled  water  to  the 
refidue,  an  iiifoluble  powder  was  obtained*     This  powder, 
tfter  being  waflicd  in  boiling  dillilled  water^  was  dried^  and 
hen  ignited*     Its  weight  amounted  to  100  grains.     It  v;a9 
pure  filiceoux  ciirtht 

£♦  The  fluid  IVom  whicfi  the  liiregoing  prodii^  had  been  ob-  Predpiiaftei  fmm 
ained,  together  with  all  the  water  expended  in  waAiing  **- ^^^1^1^'^'%^-' 
\'2&  f:olle£led  together,  evaporated,  and  mixed,  whilA  boiling  aih  ^ 
it,  witli  a  folution  of  muriate  of  potafh.     A  rcddidi  bnowa  ^ 
precipitate  fell  down,  which,  being  collected  upon  a  /litre, 
I^as  waAicd  in  didilled  water. 

F*  The  precipitate,  after  having  accjuired  a  confiderable  was  drlH,  boilead 
tgree  of  drynefs  on  the  filtre,  was  boiled  during  tour  hour*?  ^?  f^^^*  ^^^^ 
a  concentrated   folution  of  pure  p<itall^.     The   fluid  was  rated,  ami  »«- 
hen  attenuated  with  a  coniiderablc  quaiility  ot  boiling  dif-  ^^^^* 
illed  tvater,   and  transferred  nfon  a  flltrc,   of  which   tlie 
freight  had   been  previoufly  afccrtatned*      The  relidue  ob- 
aincd^  after  a  repeated  ebulilion  with  boiling  diftillcd  water, 
fuffered  to  dry,  and  then  ftrongly  ignited.     Us  weight 
32  grains     It  was  marked  X. 
G.  The  aqueous  folution  of  polafli,  together  vvith  alP  tlie  The  tift  Muti^^.^ 

rater  ufed  for  wafliint^  the  la  ft  obtained  prod  u^S  was  con- ^^^'^P*';"*'''*' 
/',",,.  ^       .  .        ,  ntcd  With  mu- 

entratod  by  evaporation.  On  adding  munalic  acid  to  i^,  %  i^t^c  acid,  ana 
•ecipitate  cnfued  ;  an  excels  of  acid  was  therefore  added,  IQ  p«c'P^t*t«d  by 
rder  to  re-dilfolve  it.     The  folution  was  then  da  id  by  rr$tn\*.    it  aifw 

^  a  of  carbonate  of  am  ram  on  14.     The  piecif  ^  ob^- «i'b«/^/. 

4*  tamed 


fbtuble  in  ful* 
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taiixed  was  of  a  wiiiie  colour.    Ahcr  homg  coUe^od  cm  a 
iiltre^  wnlhed,  and  drted^  its  wet^hl  afuouat^ed  to  56  graini^ 
On  dilfolving  it  in  fulphuric  acid,  and  adding  a  minute  qua 
city  a£  potxiili^  pure  acidulcms  ru)|jhaie  of  aluminc  aiid  potafl 
'  was  obtained.     It  was  therefore  [mre  alumint. 
Thc]»rcdp5tite       ||^  'file  tcfube  maiicei  (X  FJ   was  now  dioroagJdy 
f (iaU  «ul  w-afh- ^^  of  a  cmifidcraUe  bafdaefi.^  its  cobui  was  a  g(iacrii 
«J>w*i  partly     rcddifli  brown.     It  was  reduced  tn  powder,  and  digi^lled  J 
liquid  ainrnoiiia.     Thu  alkali,  bmvevcr,  alter  having  b€in| 
examined^   had  taken  np  notlnng.     Concentrated  iulphurli 
acid  being  prcfentod  to  a  (tnall  qjwiUity  of  it,  had  likcwiii 
tio  effect   upon   it.      It  was  therdbrc  mixed   with   a  fma 
quantity  of  dry  potndi,    and    ijp^nited    for   fome   time ;    the 
ditiblved   in  dilulltd  water,   atid   transferrtsd  upon  a   filtr 
The  refidue  was  repeatedly  wall »cd.     Alter  being  confide 
ably  dry,  if  was  put  into  a  glaf*  ctaporaling  bafbn,  pure  In 
pimrie  acid  was  poared  over  it,  diluted  with  a  ittlle  wal«j 
WKJ  Hie  whole  carefully  evapnfralcd  to  drynefs.     On   betn 
&£fiiu^d  to  t*mil,  and  dititlied  water  bein^  uddetl,  part  ot  i 
because  dirtblvf^d,    and   nnutlter  part   retnained  infoluble 
the  form  of  a  browuilh  powder,  whWh  was  colletlcd  on  a 
111  ire* 

L  Till?  iiilphiirk:  fnhjlion^H)  was  of  a  greeniOi  hue;  its 
taJlc  wa4  nfiringefU.     J*nifrw4te  of  jwifafli  Uirew  do^n  prufliate 
of  iron.     Tmclorc  <>t  gull-*  produred  a  black  precipitate  with 
it.     Liijuld  jinnioniii  occafinued  a  reddilb  brown  predpitatH 
which,   atlri    liein^^   wullicd,    dried,    and   ignited,    %¥cighe 
twelve  gr.iin*.     1 1  u^^u  an  wiVt  tff  irm,     it  was  affayed  wij 
fuper-falw rated  borate  of  foda  by  mc-aus  of  the  blow-pipe*  for 
invelligaitng  the  prelcnce  of  manganell',  but  no  veftigc  oLj 
tliis  metal  could  be  dtloov€»r<;d.  '^H 

The fulphtjr'c         K^,  Tlie  proditet  abiaiiK*d  b>  rnean<t  of  fulphuric  acid  fHl. 

fottttion,   H.  Ill  ^  ■  ■    V         i  1  r 

fare  (byr  cirfeo-   ^^^  ni»>^*-^  wth  lliree  lime^i  its  own  wergnt  ol  carbonate  ot 
ri»feof  potafh)  4potaftij  and  boiled  in.  a  ftiflicient  qaantity  of  diftilled  wal<?r. 
pmijpjtateof       ^  i^gi^^  earthy  fubftancc  liecaino  feparatcd,   linked  flighlly 
yeT!ow,  by  an  admixture  of  ferruginous?  matter.     Being  dif* 
poft'd  10  believe  that  tliis  e^rtln  fubflance  might  be  zircone, 
^^_^^^_^^  it  wii*  tner<?ly  cdleded  on  a  liUre  m\A  w&flied,  but  not  ignited. 

^^■■■^  Its  weight  was  twenty^tive  grains*     It  would,  if  it  had  been 

^■^iBgtl  .    Ignited,  ]»r».»bablv  weighed  only  «wenty  grain*!.     This  earth 

^»  i¥a^  infoliifne  in  put  nib.  but  foltible  in  nitric  and  acetic  add. 

^H  Uniied 


The  iolnrion 
oontiiQed  inn* 


nib 


^ 
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Vmtad  with  6^«ri€  aoM  tb  perket  fatttmtton,  k  yieUkct^ 

Ut  of  a  dtfiicillt  ibIttbilUx ;  but  i£  ihks  acid  \vmt  added  u 

«tcefr»  Iha  Ak  wa»  readily  (bkible  iti  wator.     When  ignited  .    j 

it  baoaoie  bard  and  infolable  in  acids.     I  theiefbre  do  not 

Ue&UAit  to  believe^  that  this  eartb  was  urcwic^  thowgh  not  ab% 

fijiiteiy  pare,  bat  foiled  with  iron* 

From  thefe  experimcats  k  folk>wi  that  200  grains  of  this 
iiyaciiith4iiLc  foO^  oonfid  of 
iOOgrainsrilex(D) 

5g  _.  alumioc  (G) 

12  oxide  of  iron  (I) 

go aarc'one  (K) 

i2  -^-^-^  JLaf>  of  aiutter  diuring  tlic  operation. 
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^tihflfhical  Dijquifitiom  oh  ike  Proc^  «f  ctrntMn  L^.-^Aii 
qfSJiacing.-^W.  N. 

X  HE  caprice  of  fafluon,  or  the  modem  improvements  mi  Proceit  of  Aaf^ 
perfonal  ncatnefs^  has  deprived  all  tlie  nations  of  Europe  of  »"!• 
Iheir  beards ;  and  confequentiy  a  portion  by  no  means  iucon- 
iiderabk  of  the  fmall  and  daily  conveniencics  of  life  niuit  depend 
On  the  iacility  with  which  this  appendage  can  be  taken  off. 
This  fubjofl  is  frequeirtly  treated  in  converfaLion ;  aiKl  1  am 
perfoaded  that  many  individuals  will  be  glad  to  know  what 
can  be  dated  on  the  whole  refpedling  it. 

The  fabrication  of  a  good  razor  depends  on  fo  many  cip-  Inftmaions  for 
cum^nccs  and  conditions,  the  material,  the  art  of  forging;,  chufing  t  foo4 
the  hardening  and  the  temper^  tlKit  the  artiil  himfelf  after  he 
has  exercifed  his  dtmofl  (kill^  can  in  the  lad  iniiance,  feleQ 
.iiic|i  ijft(lrttmcnts  as  are  eminently  fuperior  to  oihers,  by  trial 
.<Nr  4^aal  ufe,     I  am  not  aware  of  any  means  of  chuiing  a  • 

{opd  razor  oat  of  a  number.    All  that  I  can  fay  in  tliis  rcfpe^  't 

U,  that  a  bad  razor  cannot  be  eafily  brought  to  a  &ne,  or  even 
apMde;rateedge;  for  which  reafon  I  ilu>uld  prefer  that;raaar 
mdiich  pofleflcs  the  befl  edge,  and  has  been  noft  flightly 
40iuiy^^foa  the  bone :  that  is  to  £i(^v  ^  nusor 'which^  upon 

looking 
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Art  of  pymg  2 
i^fit  tdge  to  cut 


[The  ftripw 


Wticttiojf  upon 
the  bene* 


r»ttictiUr  in* 

ftlUiilliODU 
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loulm|(  along  'tis  edge,  ha**  JittJc  or  no  flat  part  where  the 
aclionofthe  hone  has  taken  place,  and  whkh  when  drav 
along  the  hand  appears  koen  and  fmooth.     I  mull  here  ta 
notice^  that  the  common  practice  of  cuiting  tlic  Ikin  of  tli 
hand*  in  order  to  try  a  fine  ed^e,  is  by  no  means  Co  ddica 
as  that  of  placing  the  edge  ot  the   rasior  U^htl)  on  the  tincl( 
Jkin  of  the  hand,  fo  a%  to  bear  upon  a  length  of'  about 
inehcs,  and  then  drawing  it  along  through  about  one  quartc 
of  an  inchj  without  cutting.     In  this  manner  I  ho  irrcgttlantic 
of  edge  in  the  lineft  furgeon*s  inftrmncnt^   may  be  pi^nl] 
fe!L 

I  will  fuppofe  tlie  operator  to  be  in  poiTeilinn  of  a  gooq 
Fitzor.  He  is  In  tfio  next  place  to  learn  how  to  keep  it  in 
order.  The  original  keennefs  of  edge  will  n^cellarily  go  o| 
by  life.  It  can  onl}  be  reflored  by  whetting  or  grinding 
up  again.  This  is  ufually  done  by  means  of  a  good  ftrap;  \m 
which  little  inftru^ion  h  required  befidcs  what  is  common  tq 
€rery  o|>eration  upon  thr  edge  oi  cutting  iniiruments  ;  namely^ 
that  the)  mull  never  he  Iharpened  but  when  actually  dull,  an^ 
thai  the  operation  of  fhurpening  them  is  mifchievous,  if  it 
carried  a  moment  hrv*iml  the  time  in  which  the  ftill  effe^  t| 
produced.  The  act  ot  lirappingprodnces  a  fmooth  edge;  bu 
on  account  of  thi-  claflicity  of  the  (Irap  Uiis  t*dgtt  become 
round  and  obtufe  in  the  angle  formed  by  its  faces. 

A  razor  \%'hjch  lia-s  its  edge  too  much  rounded  to  be  re\4ve 
by  the  flnip,  muft  be  (harpencd  upon  the  hone.     We  ma|| 
confider  a  hone  a?  eompofed  of  line  fand  agglutinated  togoJ 
ihcr,  the  pnrlicle*  of  which  cut  or  rafp  away  tlic  face  of  th 
tool  that  m'Ay  be  whtlled  upon  it.     This  flice  will  accordingljj 
betomc  fWlvd  with  fcratches,  and  the  edge  will  lie  an  irregufc 
br  faw,  with  notches,  fo  much  the  finer  as  the  particles  1 
fniid  were  fmalfer,  nnd  the  prelTure  of  rubbing  more  light,     ft 
is  found  that  the  a^^Honofa  hone  is  fitTt>othLT»  if  il  be  left  witj 
oil  upon  the  lace   wln-n  put   by  ;  an  effed  which  probabljfti 
arilcs  from  the  oil  becoming  gfutinous^  and  clogging  the  cu 
ting  points  of  the  fand.     The  prrncrpal  icfho^ioiis  for  wbef* 
ting  a  raator  are,   I.  That  it  flioulr!  be  drawn  lightly  along  (hi 
Hone  by  repeateci  altcrnutc  firokcs  with  the  edge  l<^remoit  i3 
and  by  no  niean<^  backward*  ami  forwards  unlels  a  confide 
rable  part  be  required  to  be  whetted  away^  which  can  fcldo 
be  the  cafe  iinlcfa  there  be  a  notch^  or  fliant(^.ft  irregularitj 
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In  the  <!dge ;  2.  That  the  edge  fliould  be  triod  upon  the  hand 
ftfter  every  Iwro  or  more  ftrokes,  in  order  to  afcertain  the  in* 
flmnt  at  which  it  Ihall  have  become  very  uniformly  rougiu  This 
rough nefs,  if  the  hone  be  good>  and  the  prejTure  light,  wiU 
eonf!itute  a  very  fine  edge,  though  in  general  lefs  fmooth  tlian 
U  hit  by  a  good  ft  rap;  and  3,  The  edge  will  therefore  be 
completed  by  a  flroke  or  two  upon  fuch  a  furface.  But  I  will 
fcippofe  that  a  longer  continuance  of  whetting  has  been  ne- 
cellary,  fo  a*  to  produce  what  is  called  a  wire,  contjfliug  of  a  Wire  upon  the 
very  thin  fitin  of  fteel  adhering  along  the  edge*  If  thi*  (hoiild**^** 
break  off  upon  the  hone  daring  the  whetting,  the  edge  will 
become  notched  in  palftng  over  it ;  for  which  rcalon  it  muft 
be  taken  off*  by  a  d»re6l  operation;  namely,  by  palling  the  Taken  o#^ 
Odge  of  the  raj^or  once  along  the  lione,  holding  tl>c  bark  ra* 
thermofe  uprij:rht  timn  halfway  between  the  flat  and  the  per- 
pendicular pofition^  and  tli^n  |ia(Trng  it  once  back  i^ain,  in- 
-dining  the  razor  the  contrary  way.  Thefe  two  ftroke*  will 
detach  the  wire,  and  produce  a  very  perfect,  though  very  ob- 
tufe  edge  j  which  mu0  then  be  brought  up  to  the  roquifite 
Ukeennefii  by  two  or  more  light  ftrokes  in  the  firft  mentioned 
jnethody  taking  care  not  to  go  too  ^r.  In  both  the  procefT^j 
of  trapping  and  whetting,  we  have  fupfxjfed  the  raasor  to  be 
'Lid  Hat ;  but  where  a  llrong  edge  is  required,  tJ^o  whetting, 
but  not  the  trapping,  may  be  performed  with  the  back  of  the 
raz(»r  elevated  fomewhat  lef^  above  the  face  of  llie  hone,  diaii 
half  the  breadth  of  the  blade. 

Our  cutting  inllnmicnt  being  now  in  order,  there  remains  Enquiry  fioii>  f*r 
but  one  more  obfeivatioa  before  we  proceed  to  the  fuojccl  ol  ^"^"^  f  '«■*' 
^penttion  f  which  b^  that  it  will  be  iound  to  aa  conhderably  vmuigeoai. 
better  after  itiimerfion  Jn  hot  water.     Wyile  I  admit  the  iaci^ 
J  muft  confefs  that  1  am  far  from  being  fiili^fied  with  an^  of 
the  explanations,     ft  has  been  faid,  tliat  the  expanfion  by  heat  By  improving 
I  enlarges  lite  fine  notches  of  ll*e  edge>  and  probably  developes  ^^^  «<^8«  ► 
I  ^or  open*  other** ;  but  tin*  client  can  hardly  be  thought  of  any 
'  ronfequence,  when  it  h  confidered  that  the  whole  expaniion 
produced  by  boiling  water  does  not  exceed  one  part  in  ten 
Ulhoufimd.     Others  have  remarked,  that  ai  heat  foftens  horn,  Or  by  (oftttung 
jliair,  and  other  fimilar  fubftances,    the  hot  edge  may   palk^^^^^'^i 

through  a  hair  more  eai^ly  than  if  cold  ;  but  here  we  may  re- 
[•mark,  tliat  the  heat  feems  too  little,  ond  its  application  to  tlje 
[imr  too  momentaryj  to  be  produ^ve  of  fo  conttdcrable  a 
Vol,  I.— Jauvary.  K  diifcrence; 
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difference ;  beddes  which  the  advantage  is  faid,  and  I  believe 
truly,  to  follow  even  if  the  razor  be  fuffcred  to  cool  before  it 
k>r  Vy  deaninf    is  uled.     Hence  it  (hould  feem  as  if  the  hot  water  detached 
the  blade.  f^^^^^  particles  of  greafe  from  the  edge,  and  by  that  means  fa- 

cilitated thG  Hiding  of  the  cut  furface  of  tlie  hair  upon  the  face 
of  the  razor.         ^ 
Apprcidon  and       There  is  much  difference  of  opinion  as  to  the  application 
mujAtyo    oip.    2^  yfg  offoap.     By  fome  it  is  applied  cold  and  thick  by 
means  of  a  brufti ;  others  apply  it  hot ;  and  others  again  apply 
-  hot  ftids  or  foap-water,  with  much  rubbing,  until  the  alkali 
has  rendered  tiie  (kin  much  fofter,  and  more  difpofed  to  be 
aided  on  by  water  than  in  its  ufual  (late.     Sir  John  Chardin 
Feifti^aBdClii-aircrts,  tiiat  the  great  excellence  of  the  Periian  barbers  confifls 
«c6bviert«      in  this  pradlice ;,  but  I  can  aflert  on  the  other  hand,  that  the 
Chinefe,  who  (have  with  exquifite  facility,  ufe  a  foap  box  and 
fcrufti  with  cold  water.     Whether  the  efTed  of  the  foap  be  tp 
bllea  the  furface  of  tlie  hair  by  an  incipient  combination  of 
alkali ;  whether  it  renders  the  (Iroke  more  eafy  by  caufing 
tlie  razor  to  Hide  with  facility  along  the  furface,  indead  ot* 
railing  up  portions  of  (kin  and  cutting  them  off,  as  it  might 
otkerwifedo,  are  queftions  to  be  folved  by  diredl  experiments. 
Of  thefe  I  know  none,  excepting  that  a  mere  folution  of  alkali 
is  lefs  effeclual  than  foap,  and  fo  like  wife  is  the  mere  appli- 
Pfr4a!ble  alcof  Cation  of  oil  or  fat.     Hence  probably  we  may  infer,  that  foap 
'**•  a£ii  in  a  twofold  manner;  by  ditlblving  and  removing  the 

matter  of  perfpiration  by  its  alkali,  and  lubricating  by  its  oil. 
With  regard  to  the  difference  of  Jicat  and  cx)ld,  thefe  effedls  ' 
muv  periiaps'be  forwarded,  and  the  hair  fomcwhat  foflened  at 
the  higher  temperature,  though  the  ilitl'ercnce  fecms  to  be  not 
very  conlidcrable. 
Mechanical  pio.      Some   operators  place  the  razor,  fhit  upon  the  face,    and 
•efsar  operation  others  raife  it  to  a  confiderable  angle.     It  is  certain  that  the 
procefs  may  be  fkilfully  performed  eitlier  wny.     It  is  a  very 
bad  pradlice  to  prefs  the  razor  at  all  again fl  the  face  ;  and  in- 
deed tliiscan  not  be  done  with  impunity  if  a  drawing  ftroke  be 
ufed^     Unfkilfttl  (havers  will  generally  injure  the  Ikin  lefs  if 
they  lay  the  razor  flat ;  but  generally  fpeaking,  the  clofeft 
(having  will  be  performed  by  holding  the  razor  at  the  fame 
inclination  as  was  ufed  in  whetting  it. 
Ceneral  Re-  Upon  the  intire  view  of  the  fubjecl  it  appears  to  me/  that 

muks.  the  only  indifpenfahle  condition  among  the  rcquifites  before 

difcuITed, 


MOTlOltS  OF  ODOROUS  SUBSTAKCE). 


di&ruliUt  h  thai  the  razor  iliould  be  in  good  order :  and  that 
all  Che  oUicr  particulars  roay  be  varied,  except  the  mechmucal 
proccfA  ofcuUtng; — that  the  great  fecret  of  taking  oil  the  EiTctitUl  pan  of  ^ 
bourd  with  tkcihty,  confillt  in  a  drawing  ftroke.  tlmtis  tofnyf  "'^P^'-^'** 
that  the  line  of  the  motion  of  Ujc  razor  it  (elf  fliould  be  v^ry 
obUque  to  the  hne  of  tlie  edge,  and  not  at  right  angles  to 
>  that  line  J  as  h  commonly  pra^ifed ;  fo  that  the  tool  may  bu 
iniide  to  exert  iu  action  as  a  favv,  which  h  much  more  pow-* 
ertuJ  tiian  its  tlmple  efl'cdt  as  a  wedge,  'This  method  is  in- 
ticed  lo  very  efle^ual,  as  lo  require  great  care  and  confider- 
jiblc  pradice  bctbre  tt  can  be  adopted,  in  the  extreme,  with 
perfect  fafety ;  but  the  lame  efficacy  which  endangers  tlie 
Ikinj  renders  it  t-'afy  arid  pleafant  with  regard  to  the  beard. 


Al^tmfi  qf  the  Empiirm  qf  Cii,  Be N  t  d r c t-Pr  e  v  o  ^t^  and 
Jhmc  oOtcr  Natural  Phitnjbphcn^  rctaitt^  to  |/«f  Motions  oj 
Odorous  Siihfiancei placed  upon  H'^iUer,     By  CiT.  Biot\ 


I 


T  i«  a  faS,  which  has  long  been  known  to  natural  pKilofo-  Motiofts«f  cam- 
phers,  tliat  fmalJ  pieces  of  camphor,  when  placed  upon  water,  ^^^*  ^^^  ^?^ 
have  a  very  rapid  rotatory  motion.     VoUa  and  Brugnatelli 
have  obtained  the  fame  re  hi  Its  by  employing  the  benzoic  and 
intc  acids.     Citizen  Benedid  Prevofl  has  extended  thiJi 
erly  to  a  great  number  of"  odorous  fubftancei. 

But  however  unanimous  philofophers  have  been  in  admit* 
'  ling  the  fa6ls,  they  difler  greatly  from  each  €>ther  in  the  ex- 
planations they  have  given. 

Citizen  Prevoft  attributes  thefe  motions  to  the  emanation  of  Difctifliorvs  re- 
the  odorous  particles  of  the  bodies ;  The  experiments  upon  ^^^*  ****^ 
which  he  grounds  this  opinion  ma/  be  found  in  the  numbers 
that  have  been  quoted.     Venturi,  Profeflbr  of  Natural  Philo-  Vtnturi  ruppote^ 
fophy  at  Modena,  applies  to  thefe  phenomena  the  explanation  ^^^  *^**"  •** 
which  Monge  has  given  of  the  apparont  attraflions  of  fub- 
fiances  floating  upon  the  furface  of  water  ;  according  to  him, 
"  the  water  Jias  a  flrongcr  atlradion  for  the  folid  camphor, 

*  Soc*  Pbilom.  54,  The  experiments  of  Prcvoft,  Vcntiin,  and 
Carradorii  alluded  to  in  this  notice^  are  given  In  the  Phjlofophical 
I^iirnaJ,  4tOi  for  which  fee  the  Indexes.    N» 
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than  for  tlie  ijnall  portton  of  it  which  it  has  already  diftolved 
and  falusaled ;  it  afcends  along  the  folid  piece^  and  there 
forms  a  curvilinear  inclined  furfacc.  The  fmaJl  portion  that 
IS  diflblf^d  and  faturated  defcends  along  this  furiace,  and^ 
whilil  it  is  defcending,  it  puflies  backwards,  according  to  the 
laws  of  mechanics  th«  fiuface  Jtfelf,  ajid  tlic  folid  piece  ihat 
adheres  to  it."  He  thinks  that  we  ought  not  to  confound  this 
cff^6l  With  the  repulfions  which  air  impregnated  with  ether, 
or  the  exhalations  of  very  hot  camphor,  exercifes  upon  the 
light  bodies  which  arc  made  to  float  upon  tl>e  farface  of  th© 
water.  In  this  cafe  on!y  he  admits  the  prefence  of  an  cladic 
fluid.     (Ammtett  de  Chimic,  torne^],) 

Dr.  Carradori  is  of  a  diflVrenl  opmion  ;  lie  explains  thi* 
motion  by  the  eleftive  aflinity  of  a  fpccies  of  glj,  whidit 
according  to  him,  proceeds  from  the  camphor  in  conta^  with 
the  water*  He  believes  that  tlie  retreat  of  the  water,  which 
takes  place  upon  a  wet  china  plate  or  piece  of  glafs,  when 
camphor  or  other  odorous  fubftances  are  placed  upon  it,  is  Uie 
ctfeft  of  the  eleftive  attraflion  of  the  furtace  of  the  plate  or 
glafs  for  the  oil  %vhich  the  fubftances  emit  j  and,  according  to 
htm,  it  is  thi^  oil  which  caufes  the  water  to  recede,  by  fubflt- 
luling  ilfelf  in  its  place.  (Annaltt  de  Chimie,  titrne  37.)  In 
iupport  of  his  opinion.  Dr.  Carradori  ailed ges,  that  camphor 
doe^  not  move  upon  tlie  furfacc  of  the  water  when  this  is  very 
limited.  He  has  not  been  :d>le  to  make  fmall  plates  of  metal 
move,  as  Citizen  Prevofl  had  announced,  by  placing  a  morfel 
of  camphoi  upon  them,  and  letting  them  ^<7at  upon  tlie  furface 
of  tl^e  water.  However,  I  have  feveral  times  repealed  tliis 
experiment,  and  alwa)^  with  fuccefs ;  but  it  requires  a  great 
deal  of  care  and  extreme  accuracy. 

Citizen  Prevoft  has  replied  to  Dr.  Carradori,  in  a  Memoir 

'  which  he  has  addreffcd  to  the  Society,  and  which  is  intitled, 

Nouxrlieji  Ejrpinfnct^  Jkr  les  Mmivattrnt  Jpontan^s  de  dixerfis 

Subftances,  d  rappmcht  nu  au  contaBc  let  U7t€9  da  autra,     llie 

follow^ing  are  the  principal  fafls  which  it  contains; — 

A  drop  of  ether,  placed  upon  a  fmall  plalc  of  tin  [fir  If  lane}, 
15  grammes  (3  J  drachms)  in  weight,  throws  it  into  a  lively 
motion,  though  it  docs  not  touch  the  furiace  of  this  liquid* 

Thus  ether  ads  upon  water  at  a  difiancc.    This  fa6l  may  be  , 
verified  in  a  very  fimple  manner.     If  we  glace  a  fmall  plati«  ^ 


IfOTIOMS  or  ODO&OUS  SVSSTANCM. 

kfpoA  wster J  and  bring  the  extremUy  of  a  §lafs  tube 
with  ether  within  fome  centideties  diAance  of  it,  tht 
ipUte  recedei. 

Small  pieces  of  camphor,  throw^n  upon  mercury  that  had Camplwr  iipoi 
I  well  dried,  were  agitated  therp  with  the  fame  molion?  a«  **^y  cQcrtury, 
hoa  the  water.  In  order  that  this  experiment  may  fucceed,  it 
[is  neceflary  tliatthe  mercury  Hiould  be  well  cleaned  or  dried  ; 
he  ftnallefl  particle  of  oil  or  fat  fpread  upon  its  furl  ace  flop^ 
Khe  motion*  The  pieces  of  camphor  ought  to  be  very  fraall^ 
I  reafon  of  which  will  be  feen  hereafter. 

Very  thin  plates  of  mica,  placed  upon  mercury,  and  charged  Camphof  upon 
I  with  9  imall  piece  of  camphor,  move  in  the  fame  manner  as  ^^^^^  "* 
I  upon  water. 

The  benzoic  acid  likewife  alTumes  a  rotatory  motion  upon  Bcoxoic  icid* 
iiry ;  but  it  is  neceflTary  that  it  be  reduced  into  almofl  im* 
Ipeiceptible  fragments.  An  oily  aureola  forms  itfelf  round  thcfe 
l^^meuts*  Nothing  Omilar  to  this  h  ohferved  round  cam- 
I  phor,  not  even  when  examined  w*ith  the  microfcope.  The 
linetallic  luftre  of  the  mercury  is  not  impaired  by  it. 

It  refults  from  thefts  fa^5,  tlial  the  prefence  of  water  is  not  Witer  oiifie«9f- 
celfary  to  the  motions  of  odorous  fubftances,  ** 

Tbefe  fabdances  caufe  the  water  to  recede  upon  plates  of 
of  pottery  \Jtrre  d  Juiante]f  and  of  gum  arabic,  in  the 
ae  manner  as  upon  a  wet  plate  of  porcelain.     This  retreat 
i  not  therefore  owing  to  the  ele6live  attraOion  of  the  oily  or 
dorous  fubdance  for  the  furface  of  the  plate. 
Finally^  notwith Handing  the   aflertion  of  Dr,  Carradorl, 
amphor  moves  in  very  confined  vefleli  :  Citizen  Prevoft  has 
een  it  agitated  in  capillary  tubes,  into  which  it  was  int ro- 
ll uced  in  very  minute  fragments. 
From  tiiefe  fefts  Citizen  Prevofl  concludes,  that  tlie  inter-  Inference, 
ention  of  an  elaflic  fluid  is  neceflary  to  the  produ^ion  tif  thefc  ^^^ff^^y  ^ 
phenomenju     To  the  fa^s  which  be  has  adduced,  |  ihall  fub*eia^ic  flu  id. 
[join  the  following  J  which  appear  to  me  to  decide  liie  quell  ion 
elaiive  to  the  motions  of  camphor  upon  water. 
If  we  cut  a  fmall  piece  of  camphor,  of  tiie  weight  of  a  few  Exffrmmum 
lins,  into  the  form  of  a  cone,  and  approach  it  to  the  diftaiice  *^*'^''* 
Df  four  or  Jive  roiilemetres  of  a  very  fmall  piece  of  leaf  gold 
lofttmg  upon  the  fnrfacc  of  the  water,  prefenting  tlie  point  to 
t,  this  imall  piece  of  gold  is  repelled  ;  ajid  we  may  thus  con^* 
IttA  it  through  the  whole  extent  of  the  vaTe,  without  ever 
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bt'tfig  able  to  touch  it.  It  Is  nccefiary  that  the  water  fliould  1 
be  very  pure,  and  the  X'cflcl  perfectly  clean.  We  may  hold 
the  piece  of  camphor  with  a  pair  of  tweezers,  or  at  the  end 
of  a  glafs  tube ;  it  mull  be  cut  into  a  conical  fonn,  as  has  been  1 
mentioned ;  a  piece  of  a  larger  ti^e  and  an  irregular  form 
wouW  envelope  the  light  body  in  iU  atmofphere^  and  it  would 
not  move  wkh  ecjual  facility. 

The  fame  efTefls  are  produced,  if  we  employ,  inflcad  of 
camphor,  a  fmall  piece  of  fine  fponge  foaked  in  camphorated 
water,  or  merely  a  tube  of  glafs,  containing  at  its  extremity  ai 
drop  of  the  fame  fobtion. 

VarUt]4ii«  If  we  cover  a  china  plate  with  a  very  thin  hytr  of  water, 

aiid  approach  llie  piece  of  camphor  of  tlie  preceding  experi- 
ment witfiin  a  few  millemetres  of  it,  prefenting  it  by  the 
point,  in  fuch  a  manner  that  the  axis  of  the  cone  is  perpen- 
dicular  with  the  furface  of  the  layer,  the  water  recedes  under 
the  cone,  and  forms  a  circle  concentric  with  it.  The  Interior 
part  of  this  circle  is  coloured  with  prifmatic  ranges,  proceed* 
ing  from  the  prolongation  of  the  axis,  and  extending  from  the 
centre  towards  the  circamfcrence  with  a  very  rapid  motion  ; 
after  fome  moments,  die  circle  lofes  its  colour  from  the  centre 
to  the  circumference,  and  the  iris  finally  difappears,  whether 
we  continue  to  hold  tlic  camphor  over  the  ftirtace  of  the  layer 
or  not.  It  is  indifferent  whether  we  hM  the  plate  in  a  ho- 
rizontal or  vertical  pofition  :  the  circle  is  always  formed  in  n 
direflfon  perpendicular  to  the  axis  of  the  fmall  cone  of  cam- 
phor, I  obferved  thcfe  phenomena  at  the  temperature  of  16* 
of  Reaumur's  thermometer, 

Ediir  ^  witer.  Laftly*  if  we  throw  a  fmall  piece  of  fine  fponge  foaked  in 
etlier  upon  waterj  it  is  inftantaneoufly  thrown  into  motion  like 
camphor ;  and  a  hiffing  noife  is  heard,  fimifar  to  that  of  water 
during  its  converfion  into  vapour  upon  a  hot  iron.  If  wa 
view  the  furface  of  the  water  horizontally,  before  a  hght  win- 
dow, we  obfcrve  fparklingjets  ilTuing  from  die  fponge,  which 
extend  themfelves  in  ferpentinc  windings  upon  the  furfaoe  of 
the  wafer,  ^o  the  difiance  of  fome  centimetres,  and  there  pro* 
duce  irides  fimilar  to  thofe  of  the  preceding  experiment, 
Thcfe  trides  foon  difappear.  During  this  emiflion,  the  fponge 
has  a  progrefTive  and  a  rotatory  motion,  which  are  evidently 
owing  to  thofe  fmall  jets,  the  impulfe  of  wh^ph  it  is  obferved 
conitantJy  to  obey.  | 

•     Of 


Of  ihefe  three  cxpcnmcnts.  the  two  firfl  flicw  t\iM  rainp^ior  InfercAcet, 
a^ls  upon  water  ai  a  dtftance^  and  wilhoul  conta^  ;  flic  Ihird 
reuder^  the  manner  in  which  its  motions  can  be  pciiortucJ 
Upon  this  licjuid  perceptible  to  Ihe  rcnfes. 

It  appears  to  me,  that  from  a  comparative  view  of  thefe 

l>,  wc  may  deduce  the  following  inferences  as  certain  : 

Camphor  is  moved  upon  iIjc  furtace  of  water  by  the  e/Tcfl 
of  the  emilfion  ottbc  particles  which  compofe  it ;  an  emilYioo* 
that  becoroe>  perceptible  to  our  fen(e%  by  tlic  fmell  which  it 
producer,  and  by  the  repulllon^  which  it  evcercifcs  againfl  fm*iU 
bodies  floating  upon  the  furfacc  of  the  water. 

As  the  cftc^l  rei lilting  from  thc(«  different  impulfes  does  not 
pafs  through  the  centre  of  jpuvity  of  liic  piece  of  camphor, 
this  centre  ha^i  a  progrcilivc  motion,  and  X\\ti  body  revolve* 
round  it.  As  the  figure  of  the  piece  of  camphor  diangeii  every 
moment,  the  motion  of  its  centre  of  gravity  is  neitlier  uniform 
nor  rcdlilincar ;  it  varies  inceflTantly,  as  weJl  as  tlio  angular 
Telocity  of  rotation.  As  the  evaporation  takes  place  princi- 
pally at  the  furfacc  of  the  water,  the  rotatory  motion  eftabb'flics 
itfctf  round  the  axt^  which  is  perpendicular  to  thi*?  furfece,  and 
which  pafles  tJjrough  the  centre  of  gravity  of  the  body. 

As,  ceteris  panbtUt  the  emanation  of  tiie  particles  of  the 
camphor  is  proportionate  to  the  extent  of  its  furfacc,  and  as 
the  furlaccs  increafe  only  as  the  fquares,  but  the  mafTcs  aj  the 
cubes  of  correfpondtng  dimcnfions,  the  rapidity  of  the  motion 
df  the  camphor  maft  be  greater  in  proportion  as  its  volume  is 
fmaller,  and  confequcntly  its  motion  muJl  be  accelerated  in 
proportion  as  it  evaporates ;  w^iieh  coincides  with  experience. 

Having  cilablilhed  tliefc  pro|K>fi lions,  which  in  my  opinion 
comprehend  the  true  theory  of  the  motions  of  camphor  upon 
water,  let  us  return  to  the  fccond  part  of  the  work  of  Citizen 
Benedict  Prevofi. 

It  includes  a  great  number  of  experiments^  in  which  w^e  fee  Other  rtperi- 
inodorous  ftibiiances  produce^  upon  wet  i^Iafs,  the  <ame  phe-  "?*^"^*  '*^^  ***" 
nomena  as  odorous,  oily,  or  volatile  lubltances. 

If  we  fpread  a  fmall  piece  of  fine  wet  linen,  of  any  figure, 
upon  a  china  plate  moitlencd  with  a  thin  lay^r  of  water,  the 
water  appears  to  recede  all  round  it,  forming  a  umltitude  ol 
jets,  and  exhibiting  the  pri(inatic  colours*. 

•  Thefe  colours  probably  refuh  from  the  decompoiition  of  the 
light  by  the  fmall  layer  of  water  which  furrounds  the  piece  of  linen  ^ 
an^  which  bk»mes  ftill  thinner  by  the  retreat  of  the  wsur. 
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If  we  pour  upon  the  piece  of  linen,  after  having  fpread*  it 
.upon  the  plate,  fon>e  drops  qf  water  coloured  with  logwoodji 
this  water  runs  off  in  coloured ''flreaks. 

The  fame  effects  take  place  when  we  ufe  a  piece  of  dn^ 
white  pap^r,  not  fized. 

We  obtain  jthem  equally  with  all  the  animal  and  vegetable, 
fubftances,  with  the  fidine  liquids  and  folutions ;  whether  We 
place  them^  under  the  fame  circumftances^  in  eonta^  wiChi 
.each  other^  or  with  water. 

Thefe  phenomena  tiike  place  not  oi>ly  upon  a  wot  china* 
plate,  but  they  are  alfoobferved  upon  f^r&ces  of  pottery,  an4 
many  other  fubfiance9. 

From  thefe  fa£ts,  and  (everal  others  analogous  to  them.  Ci- 
tizen VtevfA  draws  the  following  inferences ; 
toarsl  nfults.      { .  Xhat  9II  liqui4s  poflefs  the  properly  of  mutually  repcljii^ 
each  other. 

2.  That  all  dry  organifed  fnbfiances,  which  preferve  any 
remains  of  organifation,  exhale,  whilll  they  imbibe  water,  an 
.elailic  fiuid^  which  ouries  with  it  a  part  of  this  water,  and  re* 
pels  tliat  which  furrou^  it  upon  a  piece  of  wet  glafs. 

The  firfi  iaierenoe  is  contradidory  to  the  general  law  of  the 
mutual  attraction  pf  the  molecules  of  matter. 

As  to  the  hypolheils  of  Citizen  Prevod,  concerning  tlie 
.'  formation  of  an  elaAic  fluid,  we  (hall  remark,  that,,  before  ha 
attributes  phenomena  to  new  caufes,  he  ought  to  endeavour, 
to  account  for  them  by  thofe  wliich  are  already  known ;  to 
diftinguifli  th^  efie^s  produced  by  odorous  fubftances  from 
thofe  prefented  by  inodorous  ones ;  and  perhaps  to  eftabliih  in 
a  more  cert^i^  manner  this  repullion  of  liquids  by  paper  and* 
linen;  for  this  repulfion  may  very  poffibly  be  nothing  more, 
than  a^  appearance  produced  by  the  flowing  down  of  the 
water  upon  the  inclined  furface  which  thefe  fubftances  raife 
around  themfeives  as  they  imbibe  this  liquid. 
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CAS*  nw'A  T^rKtr  orTmcMiifi, 


XIII. 


Ca/t  iff  a  young  GfntUtnan,  who  recovered  ki$  Sight  wktn  Jtven 
yann  of  Age,  ofier  hating  heen  deprived  nf  it  by  Cataracis, 
hrfore  he  XLm  a  Year  M;  iiith  Remarks,  Bg  Mr.  J^mks 
Ware,  Surgeon.  * 


1  ASTER  W.  the  fon  of  a  rcfpcflable  clergymaHj    at  Hifbry  of  the 
fCaftlecary,  in   Somerfetfhirc,  was  bom  m  tbe  year   1795 ;  ||j|^JJ*jy.^^Vj^ 
and,   for   inany  month'^,   appeared  to  be  a  healthy   perfuQ  caurafU* 
[  child :    his  eyes,   in  particular,   were  large  a«d  rather  pro- 
I  mineDt.     When  about  fix  months  old,  he  began  to  cut  Jus 
'  teeth ;  which  wa^  attended  with  great  paioi  and  frequently 
I  vrith  violent  con vulfive  fits.     About  Uic  end  of  his  fir(l  year,  a 
'  number  of  perfons  palling  in  procelTion  near  his  father"**  houfe, 
[  accompanied  with  mufic  and  flags,  the  child  was  taken  to  fee 
[them;  but|  inftead  of  looking  at  the  proceflion,  it  was  ob- 
f  ferved  that,  though  he  was  evidently  much  pleafed  with  the 
mufiCt  his  eyes  were  never  direded  to  tJie  place  from  whence 
the  found  came*     His  mother,  alarmed  by  this  difcovery,  wai 
naturally  led  to  try  whether  he  could  fee  filver  fpoons,  and 
other  glaring  objefls^  which  ftie  held  before  him  at  different 
didances ;  and  (he  was  foon  convinced,  that  he  was  unable 
to  perceive  any  of  them.     A  furgeoo  in  the  country  was  con- 
ffulted,  who,  on  examining  the  chiid's  eyes,  difcovered  an 
[  opacity  In  the  pupils,  which  was  fo  considerable^  that  he  did 
not  hefitate  to  pronounce   there  was  a  complete  catara^  in 
each  I.     A  defcription  of  the  child's  fituation  was  then  fent  to 
'  me,  with  a  requefl  that  I  would  point  out  thote  ftcps  which 
its  parents  fhould  purfiie*     The  cafe  was  h  evident,  that  I 
coutd  not  hefitate  in  faying,  that  the  removal  of  the  opaque 
crvllalline  humour,  from  the  place  it  occupied  behind  tlie 
;  pupil,  was  the  only  method  by  which  the  child  could  obtain 
his  (ight;  and,  attached  as  I  was^  at  that  time.  In  all  cafes, 
to  the  operation  of  es.tra6ling  the  cataract,  in  preference  to 
that  of  deprefhng  it,  I  added,  that  I  did  not  think  he  would 
be  fit  for  tlie  operation,  until  he  was  at  leafl  thirteen  or  four- 
teen years  old.     This  advice  being  approved,  all  ttioughts  of 
kaSfting   his  fight  wei*,  for  the  prefent,   relinquiflied.     He 
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foon  difcovcrccl  a  gruat  fondnefs  for  muftc ;  Ijis  memor) 
very  retentive  of  the  little  llories  that  were  read  or  rccittid  to 
him^  and,  iu  every  \vay>  it  became  evident  tJiat  he  had  a 
mind  capable  of  receiving  information*  As  foon  as  he  could 
rpeak^  it  was  alfo  obfLTved,  that  when  an  objccl  was  held 
clofe  to  his  eyes,  he  wa^v  able  to  diftinguilb  its  colour^  if 
ilrongly  marked  ;  but,  oji  no  occafion,  did  he  ever  notice  its 
outline  or  /igure.  In  November,  1 800,  his  parents  took  bim 
to  BriJlo! ;  whither  they  went  for  the  purpofe  of  feeing  the 
works  carried  on  in  the  fchool  for  the  indigent  blind  in  that 
city,  and  In  order  tliat  tliey  might  afcerlain  whether  tlieir  fon, 
who  was  then  arrived  to  his  feventji  year,  could  be  taught 
any  thing  that  would  be  ufeful  or  amufiiig.  Here  he  very 
quickly  learnt  the  art  of  making  laces.  Bitt  liis  parents, 
having  brought  him  fo  far  from  home,  thought  it  advifcabic 
to  extend  tlieir  plan,  and  make  a  vifit  to  the  metropolis,  for 
the  fake  of  giving  mc  an  opportunity  of  infpecling  his  eyes, 
and  of  hearing  whether  my  opinion  continued  the  fame  as 
that  which  I  had  written  to  tliem  fix  years  before.  About  a 
month  previous  to  the  time  of  tlieir  arrival,  a  Portuguefe  boy, 
fourteen  years  old,  had  been  put  under  my  care,  who  was  in 
a  fjrailar  tituation  ;  and,  in  this  cafe,  notwith Handing  all  the 
cITorts  I  could  ufe,  J  found  it  impoflible  to  fix  the  eye,  in 
order  to  cxtratl  the  catara£i^  without  employing  a  degree  of 
force  which  might  have  been  highly  injurious.  I  therefore 
rehnqui(hed  my  intention  of  performing  the  operation  in  that 
way,  and  determined  to  make  ufe  of  the  couching  needle; 
being  prepared,  either  to  depnifs  the  catarafl  with  this  in* 
fhument,  if  it  was  fufficivntly  folid  for  the  purpofe,  or,  if  it 
was  fofL  or  fliiidj  (which  I  rather  cxpeftedj  to  pundure  its 
capfule  largel}',  fo  as  to  bring  the  f>paque  cryftalUne  into  free 
contact  with  the  aqueous  and  vitreous  humours.  In  order  to 
6\  the  eye  for  this  operation,  I  was  not  afraid  to  make  ufe  of 
a  fpeculum  oculi ;  fmce  a  pre  (Tare,  which  would  have  been 
highly  dangerous  in  extrading  the  catara^^  might  be  applied 
on  the  prcfcnt  occaflon  with  perfect  fafety.  Conformably  to 
my  expe^ation,  the  catarafl  was  of  a  foft  confiflence ;  in 
confef|uencc  of  which,  I  was  not  able  to  deprcfs  it,  and  con- 
tented myfelf  with  making  a  large  ap^^ture  through  the  cmp* 
fule,   by  means  of  which  the  cryflaliinc  was  biought  into 

conlafl 


^mita^  With  the  of  her  humour;,  a  confiditrable  part  of  it 
coming  forwards^  and  llicwing  ilfelf  diadly  juidcr  ih*-. 
cornea. 

This  being  the  immedi.ite  rcfiilt  of  the  operation,  »t  roitiii 
fjot  be  expected  that  any  improvement  lhr)tild  be  made  in-Uie 
fight  of  the  patient  at  Uiat  lame.  In  a  few  day»^  however^ 
Ifae  opaque  matter  was  wholly  ahforbcd ;  the  pupils  beram*^ 
clear;  and  tJic  Jad  recovered  the  fight  of  both  his  eyes.* 
Encouraged  by  tlie  fuccefs  which  followed  tills  operation,  I 
i^ai  induced  to  retradl  the  opinion  which  I  had  formerly  fcnt 
to  Madcr  W/s  father^  (which  opinion  I  liatl  given  under  the 
mipreiTjon  that  the  catara61  fhould  be  ex  trailed,)  and  I  nmv 
propofed,  that  an  attempt  fliould  be  made  to  aftbrd  relief  to 
one  eye,  at  leall^  without  further  iofs  of  time  ;  this  attempt* 
in  the  way  above  mentioned,  being  pra^Icable  with  a*  much 
lafety  at  his  prefent  age  as  at  any  future  period;  and,  if  it 
proved  fuccefjiful,  it  would  give  tlie  young  gentleman  the 
benefit  of  vifion  five  or  fix  )'^ears  fooner  tfian  his  friends  had 
been  encouraged  to  expcd,  by  my  former  letter  on  this  fbb- 
je6l*  They  were  naturally  much  p leafed  wiLli  this  alteration 
in  my  advice ;  and  the  child  himfelf  appearing  to  poflefs  a 
great  degree  of  fortitude,  I  performed  tiie  operation  on  the  T>)e  Amr  oftnu 
left  eye,  on  the  Q9\}\  of  December  laft,  in  the  prefence  'yf^Tth^'U^aoi 
Mr,  Chamlwrlayne,  F.  A.  S.  Doflor  Bradley,  of  Ba!tol  Cof-  ihii  p^^-cr,  at 
lege,  Oxford  J  and  Mr.  Piatt,  furgeon,  in  London.  It 
neceHkry,  in  this  place,  to  enter  into  a  defcription  of  the 
operationi  It  will  be  fufficient  to  fay,  that  the  child,  durinjj 
its  performance,  neither  uttered  an  Ciiclamation,  nor  made 
the  fmalleA  motion,  either  with  his  head  or  hands.  The  eye 
was  immediately  bound  up,  and  no  inquiries  made  on  that 
day  with  regard  to  his  figbt.  On  the  30th,  [  found  that  he 
had  expcnenccd  a  flight  ficknefs  on  tlic  preceding  evening, 

♦  It  fliouJd  b«  remarked,  that  ihc  fight  obtained  by  children  who 
are  bom  with  catarafls,  is  felJom  fo  pcrftfl  as  that  which  thafe  re* 
cover,  after  the  operation,  who  are  afBifled  with  the  diforder  later 
in  life.  In  consequence  either  of  fome  remaining  opacity  in  the 
crydalllnc  eapfule,  which  himiej^  the  free  admiffion  of  the  rays  of 
light,  or  of  a  greater  tenuity  in  the  remaining  humotirs  of  the  eyc> 
children  require,  in  |^neral,  a  much  deeper  convex  glafs  to  enable 
them  to  fee  mmute  objcftsj  and,  at  the  fame  time,  they  arc  obliged 
to  hold  them  mach  nearer  their  eyei  than  older  perfoas, 

but 
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mother, 
jovj    informed   me    that    her  child  could  fee* 
About  an  hoar  beiore  my  vlUt,  he  was  ftanding  near  the  fire, 
witii  .a  hajKlkerchief  tied  Joofely  over  his  eyes,  when  he  told 
her  thai  under  th«  haiKikercliicf,  which  had  flipped  upward, 
he  ccHild  diftingniili  the  table  by  tJje  fide  of  which  ihe  was 
»i»a  immediarely  fjttijig  :  a  was  about  a  yard  and  a  half  from  him  ;  and  he  ob*^ 
uhk  i^iisdi/'  »<^rved  that  it  was  covered  with  a  green  doth,  (whtch  was 


r 
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really  tlie  cafe,)  and  that  it  was  a  little  farther  otf  tlian  he 
was  able  to  reach.  No  further  quefttons  were  alked  him  ai 
tJiat  time;  as  his  mother  was  much  alarmed,  left  the  ufe  thuf 
made  of  hh  eye  might  have  been  premature  and  injurious. 
Upon  examination^  I  found  ttiat  it  was  not  more  inflamed 
than  the  otlier  eyt- ;  and  the  opacity  in  the  pupil  did  not  ap- 
pear to  be  m  uch  di  m  in  i  (li  ed .  D  eii  ro  n  s  j  ho  we  ver,  to  afoertain 
whether  he  was  able  to  difnnguiQi  objects,  I  held  a  letter 
before  him,  at  the  diftancc  of  about  twelve  inches>  when  he 
toM  me,  after  a  fliort  hefilation,  that  it  was  a  piece  of  paper ; 
(hat  it  was  fquare,  which  he  knew  by  its  corners ;  and  that  h 
was  longer  in  one  direftion  than  it  was  in  the  otiier.  On 
being  deft  red  to  point  to  the  comers,  he  did  it  with  great 
precifion,  and  readily  carried  hU  finger  in  the  line  of  its 
longeH  diameter.  I  tiien  ftiewcd  him  a  fmali  oblong  band- 
boK  covered  with  red  leather,  which  he  faid  wa*  red  and 
fquare,  and  pointed  at  once  to  its  four  corners.  Alter  this,  I 
placed  before  hmi  an  oval  fjlver  box,  which  he  faid  had  a 
fliiiiing  appearance  j  and,  prt;rt5ntly  afterwards,  that  it  was 
round,  btcaufe  il  had  not  corners.  The  obfiervation,  how- 
ever, which  appeared  to  me  moft  remarkable,  was  that  v%*hidi  4H 


ia3  a  white  p«f*f.  related  to  a  white  flone  mug;  which  he  firft  called  a  while 

bafon,  but>   foon  after,  rccolleding  himfdf,    faid   it  was  a 

mug,  becaufe  it  had  a  handle,     Thefe  cxpcrimenls  did  not 

give  him  any  pain ;  and  they  were  made  in  the  prefence  of 

his  mother,  and  of  Mr,  Woodford,  a  clerk  in  his  Majefly's 

Othtrctperi-     Treafury.     I  held  the  objed^  at  dMerent  diftances  from  his 

ItfppcarwTthat  ^}^*  ^^^  inquired  very  particularly  if  he  was  fenfible  of  anjf 

kekncwdif-      difference  in  their  fituationj  which  he  always  laid  he  was, 

gum w*»th  much  '^^ormiDg  me,  on  every  change,  whether  they  were  brought 

ptediioni  nearer  to,  or  carried  further  from  him.     I  again   inquired, 

both  of  his  jnoliier  aud  bimfdfj  whether  he  had  ever,  before 
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tlut  time,  diftmguiihed  by  (jght  any  fort  of  objeft  ;  and  1  was 

aftued  by  both  that  he  never  had,  on  any  occafion ;  and 

that,  when  he  wilhed  to  difco^'er  colours,  which  he  could 

only  do  when  they  were  very  ftrong,  he  had  aUvay*  been 

obliged  to  hoW  the  coloured  obje^  clofe  lo  his  eye,  and  a 

little  on  one  {ide,  to  avoid  the  proje^llon  of  the  nofe*     Nd 

further  experiments  were  made  on  thai  day*     On  the  Ifl  of 

January^  1  found  that  Uh  eye  continued  quite  free  both  from 

pain  and  inHammation,  and  that  he  felt  no  uneadnefs  on  the 

approach  of  light.     I  (hewed  him  a  table  knife ;  which  at 

iirft  he  called  a  fpoon,  but  foon  re^ified  the  miftake,  giving 

It  the    right   name,   and   diftingutfhing  the  bbde   from   the 

handle,  by  poinling  to  each  a«  he  tvas  deli  red.     He  after* 

wards    called  a   yellow  pocket-book   by  its  name,    taking 

notice  of  the  filver  lock  in  the  cover.     I  held  my  hand  before 

him  ;  which  he  knew,  but  could  not  at  firft  tell  the  number 

of  my  ftiigers,  nor  diftinguifh  one  of  them  from  another.     I 

then  l^ld  up  his  own  hand,  and  de(ired  him  lo  remark   the 

diAerence  between  his  thumb  and  fingers ;  after  which,  he 

fcardily   pointed   out   the  diftinOicfn*  in   mine  alfo.     Dark- 

eotoored  and  fmooLh  obje^s^  were  more  agreeable  lo  Inm 

lliaii  Ihofe   which   were  bright  and  rough.     On  the  3d  of 

Jaooaryi  he  faw,  from  the  drawing-room  window,  a  dancing  a  dancuig  bur  ^ 

bear  in  the  ftreet ;  and  diftinguiflied  a  number  of  boys  that 

were  flandtug  round  him,  noticing  particubrly  a  bundle  of  ^^^^ 

doChcs  whidi  one  of  them  had  on  his  head.     On  the  fame  ^^^H 

evening,  I  placed  him  before  a  looking  glafs,  and  held  up  Jooking  fiiK^^ 

his  hand  ;  afier  a  little  time  he  fmiled^  and  faid  he  faw  the 

ihadow  of  ha  hand,  m  well  as  that  oi*  hU  head.     He  could 

not  then  diflinguilh  his  features ;  but,  on  the  following  d^y, 

his  mother  having   again   placed  him  before  the   gkfs    he 

pointed  to  his  eyes,  nofe,   and  mouth,  and   Teemed  much 

gmtified  with  the  fight. 

Having  thus  fiated  the  principal  obfervations  that  were  Comp»TlfQa  of 
made  by  Mailer  W.  I  ihall  now  mak^  a  brief  comparifon  *^''/,f  ^"' 

•^  ^  \  with  the  UmotM 

between    this  ilatement,    and    that  which    is   given  in    die  iaftince  of  Che- 
XXXVth  volume  of  the  PhilofophicaJ  Tranfadion^,  of  Mr. '*'d^»' 
Ghefcl den's  patient,  who  was  fuppofed  to  be  born  blind,  and 
obtained  his  fight  when  he  tvas  between  thirteen  and  fourteen 

It 
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tt  ihould  be  obferved,  th^  though  Mafter  W.  was  fir 
years  younger  than  Mr.  Chefelden's  patient,  he  was  remark- 
ably intelligent,  and  gave  the  moft  dired  and  iatisfadory 
anfwers  to  every  queAloa  that  was  put  to  him.  Both  of  them, 
alfo,  if  not  born  blind,  loil^heir  fight  fo  very  early,  that,  as 
Mr.  Chefclden  expreflfes  it,  ^'  they  had  not  any  rccoilediioQ  of 
having  ever  feen." 

My  firft  remark  is,  that,  contrary  to  the  experience  of  Mr^ 
Chefelden's  patient,  who  is  ilated  "  to  have  been  fo  far  from 
making  any  judgment  of  diilance,  that  he  thought  all  objeds: 
touched  his  eyes,  as  what  he  felt  did  his  (kin."  Mader  W. 
didinguiflicd,  as  foon  as  he  was  able  to  fee,  a  table,  a  yard 
and  a  half  from  him ;  and  proved  that  he  had  fome  accuracy 
in  his  idea  of  diflancc,  by  faying,  that  it  was  a  little  further 
oiT  than  lus  hand  could  reacii.  This  obfervation,  fo  contrary 
to  the  account  we  have  received  of  Mr.  Chefelden's  patient, 
would  have  furprifcd  me  much  more  than  it  did,  if  I  had  not 
prcvioufLy,  in  fome  iimilar  inflances,  had  reafon  to  fufpe6l 
tliat  children,  from  whom  cataradts  had  been  extra^ed,  had  a 
notion  of  di/lance  the  firft  moment  they  were  enabled  to  fee. 
Other  tnf^ances  In  the  indance  particularly  of  a  young  gentleman  from  Ire- 
Ch^fci^*^"*  land,  fourteen  years  old,  from  each  of  whofe  eyes  I  exlraded 
a  cataradl,  in  the  year  17  94',  in  the  prefence  of  Dr,  Hamilton,  • 
phyiician  to  the  London  Hofpital,  and  who,  before  the  ope* 
ration,  aflbred  me,  as  did  his  friends,  tliat  he  never  had  feen 
the  figure  of  any  ol>jecl.  Dr.  Hamilton  and  myfelf  were  much 
afloniDied  by  the  facility  with  which,  on  the  firfl  experiment, 
he  took  hold  of  my  hand  at  different  diflances,  mentioning 
whether  it  was  brought  nearer  to,  or  carried  further  from  him> 
and  convcyaig  his  hand  to  mine  in  a  circular  dire6iion,  that 
we  might  be  tiie  better  fatisfied  of  the  accuracy  with  which  he 
did  it.  In  tliis  cafe,  however,  and  in  otliers  of  a  like  nature, 
although  tlie  patients  had  lx!cn  certainly  been  blindfrom  earl/ 
infancy,  I  could  not  fatisfy  my(el(  that  they  had  not,  before 
this  pcripd,  enjoyed  a  fuflicicnt  degree  of  fight  to  imprefs  tlie 
image  of  vifible  objc6ls  on  their  minds,  and  to  give  them  ideas 
which  could  not  afterwards  be  entirely  obliterated.  In  the 
inftance  of  Maflqr  W.  however,  no  fufpicion  of  this  kind 
could  occur;  fince,  in  addition  to  the  declaration  of  himfelf 
and  his  mother,  it  was  proved  by  the  teilimony  of  the  furgeon 
2  who 
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viho  examined  his  cjes  in  the  country,  that  the  catarads  were 
full  J  formed  before  he  was  a  year  old.  And  I  beg  leave  to 
add  further,  that  on  making  inquiries  of  two  children,  be* 
tween  feven  and  eight  years  of  age,  now  under  my  care, 
both  of  whom  have  been  bhnd  from  birth,  and  on  whom  no 
operation  has  yet  been  performed,  I  find  that  the  knowledge 
they  have  of  colours,  limited  as  it  is,  is  fufficient  to  enable 
them  to  tell  whether  coloured  objects  be  brou^'ht  nearer  to, 
or  carried  further  from  them,  for  ihftance,  whether  they  are 
at  tlie  didapce  of  two  inches  or  four  inches  from  their  eyes  ; 
nor  have  either  of  them  tlie  flighted  fufpicion,  as  is  related  of 
Mr.  Chefelden's  patient,  that  coloured  objedls,  when  held 
before  tliem,  touch  their  eyes. 

But  the  judgment  which  Mafter  W.  formed  of  the  different  Remarki  on 
difbmces  of  objeds,  was  not  the  only  inllance  in  which  he  "J**^*' 
diflfered  from  Mr.  Chefelden's  patient;  who,  we  are  in- 
formed, "  did  not  kno>\  the  figure  of  any  thing,  nor  any  one 
thing  from  another,  however  different  in  fliape  and  magni- 
tude ;"  for  Mafter  W.  knew  and  defcribed  a  letter,  not  only 
as  white,  but  ailb'as  fquai-e,  becaufe  it  had  corners  ;  and  an 
oval  filver  box,  not  only  as  (hining,  but  alfo  as  round,  becaufe 
it  had  not  corners  :  he  like  wife  knew,  and  called  by  its  name, 
a  white  ftone  mug,  on  the  firfi  day  he  obtained  his  fight,  dil- 
tinguilhing  it  from  a  bafoii,  becaufe  it  had  a  handle.  Thefe 
experiments  were  made  in  the  prefence  of  two  refpe^iible 
perfons,  as  well  as  myfelf ;  and  they  were  feveral  times  re- 
peated, to  convince  us  that  we  could  not  be  miflaken  in  them. 
I  mention  the  circumflance,  however,  with  much  diffidence, 
being  aware  tliat  the  obfervations  not  only  differ  from  thofe 
that  are  related  of  Mr.  Chefelden's  patient,  but  appear,  on 
the  firll  llatement,  to  oppofe  a  principle  in  optics,  which  I 
believe  is  commonly  and  juftly  admitted,  that  the  fenfes  of 
tight  and  feeling  have  no  other  connedion  than  that  which  is 
formed  by  experience;  and,  therefore,  that  the  ideas  derived 
from  feeling  can  have  no  power  to  dired  the  judgment,  with 
refpe6l  either  to  the  difiance  or  form  of  vifible  objeds.  It 
(hould  he  recolleded,  however,  that  perfons  who  have  ca- 
tara6b  in  tlieir  eyes,  are  not,  in  firiftnefs  of  fpeech,  blind, 
though  they  are  deprived  of  all  ufeful  fight.  The  inflances  I 
hav^  adduced  prove,- that  the  knowledge  they  have  of  colour* 
is  fttfficient  to  give  them  fome  idea  of  diilance^  even  in  their 
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darkefl  ftate,  Wh«fn,  therefore,  iherr  fight  is  cleared  hj  the 
reinoval  of  the  opaque  cryilalline,  which  intercepted  the  light, 
and  the  colour  of  objedti  i^  dicTcby  made  to  appear  flronger, 
will  it  be  dirticuk  or  unphibfophical,  to  conceive  that  their 
idriis  of  difiance  will  be  ftrengthenfd.  and  fo  far  extended  as 
to  gnc  them  a  knowledge,  even  of  die  outline  and  figure  of 
ihofe  obje^  with  the  colour  of  which  they  were  prcvioufly 
acqmiiuted  ? 
kinitgleal  ch*  The  caie  which  I  have  here  related  appears  to  defen'e  no- 
trks.  '*-^'  ^^^  ^"^^y  *"^  account  of  the  obfervations  ihal  were  made 

by  I  he  patient  on  reco\Tring  hU  fight,  but  alfo  on  account  of 
the  hint  which  it  affords  to  furgeon^,  relative  both  to  the  mode 
in  which  the  cataract  may  be fl  be  removed,  whvjx  children  are 
born  with  this  diforder,  and  the  time  when  it  is  moil  proper 
to  peribrnj  the  operation. 
iwhitc»fci(ie-  The  Barop  de  Wenzel^  in  hi*  ingenious  Trealife  on  the  Ca- 
d  mav  ^  taradt,  with  great  force  of  reafoning,  deduced  itom  the  Jong 
frcferabk  lo  w-  and  faccefstul  experience  of  his  father  and  himteif,  recom- 
mends in  all  cafes  of  this  diforder,  «vitlioul  making  any  excep- 
tion%  the  operation  of  extra^ion,  in  preference  to  that  of  de- 
prelTion  ;  aitd  I  believe  it  is  now  generally  acknowledged  by 
medical  men,  that  in  die  more  common  cafes,  his  decilionas 
lo  the  mode  of  operating  h  perfe6lly  well  founded.  The 
Baron  admits  that  the  operation  is  not  fo  certain  a  cure  in  chiJ- 
dren  as  it  ijt  in  perfons^  of  a  more  advanced  age  ;  both  on  ac- 
count of  their  untradabfcnefs,  and  bec^ufe,  in  them,  the  opacity 
.  of  the  cryftallinc  is  not  unfircquently  accompanied  with  an  opa- 
city in  the  capfule  llvtit  contains  it.  On  thet'e  account*,  when 
children  arc  bom  with  this  difordcr,  he  advifes  to  poHpone  the 
operation,  until  they  an?  old  enough  to  be  made  fenfible  of  the 
lofs  they  fuftain  by  the  want  of  fight,  and  have  firmncfs  of 
mind  to  fubmit  patiently  to  the  means  that  arc  rcqutfile  in  or- 
der to  obtain  it.  Influenced  by  ilm  opinion  of  the  Baron^  and 
believing  the  operation  of  extraflion  lobe  fo  much  fuporior  to 
that  of  depreffion,  that  the  latter  ought  Dot,  on  anyoccafion, 
to  ha\'c  the  preference,  1  have  given  advice,  in  the  cufe^  of  a 
conGderable  number  of  children  who  were  born  with  this  dif- 
order,  to  portpone  every  attempt  to  relieve  them,  tiniil  they 
were  thirteen  or  fourteen  years  old.  Prior  to  this  time,  it  did 
not  appear  to  me  that  children  could  be  depended  upon  to 
fubmit^  with  due  ftcadinefs,  to  the  repeated  introduction  of 
4  mAmmcots^ 
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which  is  fomotimcs  neocffll^lP^llfaAtng  (hi 
c«tant€>^  and,  e\-t!n  at  tfiif  a^e.  the >V05  of  ronii*  are  fo  imnlU 
jMwl  in  f'uch  a  cortftanl  rol^-  ^i:^t  it  h  m'  '>o(Ji 

HWe  prf>pedy  to  acc(>inpf .       '  hjh ,     Th^  > :<*<^ 

hd,  wliofe  cafe  ha*  been  f^l«*eij,  aflbrKe  1  n  iiftMicj  ol"  tint 
kind  ;  and  I  t!onitdi!*f  if  as  a  fortuimte  drtimiiwnce  ihAt  Itoiim 
under  my  ncittcc,  fii\c^,  Lh  fwme  dogro^,  it  may  lie  fdidlo  havt 
obliged  me  h>  ocatii it !<?,  more  iittpnthviv  tlian  I  had  b4*rfjr<* 
done,  the  advantages  and  d'l  fad  vantages  of  the  operation  ol' 
deprefllon  ;  which  of>erat*ioci,  btiln^  n^ore  oafy  to  perfume  ifian 
that  of  eK  trad  ion,  has  ct^rtaii^y  fl  'fdt 

of  children,  (to  which  alone  I   ht-;  be 

performed  with  equal  Cafely  when  tltey  are  only  fevenycai^f 
of  age,  35  it  may  ^t  any  raWV*<|treivt  [period  of  their  lives. 

ll  h  well  known  lliat  the  lale  Mr.  Pott^  who  pUl>lt(Hed  h'n  Poct  &«imi 
remarks  on  ihc  eatarad  in  the  vcar  1775,  wa^  a  ftrcijuay*  ad-  J^^^  * 
vocatc  for  tlih  operation  ;  and',    though  he  appears  to  me  r<i 
have  much  under-rated  tfie  ad\'anltageri  of  ex(ra€lioM,  it  niufi 
h  t   that  he  mak*5  marty  jufl  and  highly  pertinent  ob- 

h\  on  the  ufc  of  the  conching  needle,   in   thofe  otiet 

where  the  cataraft  is  foft,  of  ftuid.  Mr.  Pott  cxjnlS^diered  till* 
a*  a  very  common  itatc  of  the  diforder  ;  and  do^  not  milc^ 
any  diltin^ion  between  the  cataract  when  tt  attack'*  grovvri 
pcrfons,  and  when  children  arc  born  with  it.  In  the  former 
cafe,  experience  inclines  me  to  believe,  th^  tJic  catarad  is 
very  rarely  Haid,  or  even  foft ;  wiiereas,  in  the  !atter,  I  havtf 
always  found  it,  agreeable  to  the  obfervatlon  of  the  Baron  dc 
Wenzel,  in  one  or  other  of  ihefc  Aates.  Although,  therefore, 
in  the  cafe  of  grown  perfons,  the  operation  of  extraction  ap- 
pears to  me  to  have  very  great  advantages  over  that  of  de- 
prcffion,  yet,  in  the  cafe  of  children,  I  can  readily  accede  toRcaTorwmt 
almoft  the  whole  that  Mr.  Pott  advances  in  favour  of  depref- P**"  **^ ''^^^^ 
fion.  If  the  couching  needle  be  pafTed  in  tlie  way  in  which  it 
is  ufualiy  introduced  to  depref>  the  catara6,  and  thereby  a 
large  aperture  be  made  in  the  capfule  of  the  cr)  flalline,  (whiclt 
operation  may  be  performed  widj  perfefl  tafety,  and  wnlh  very 
little  pain  to  the  patient,  whllfl  the  eye  is  fixed  with  a  fpc€\j- 
lum  oculi,}  llie  opaque  c/yllalHne,  being  thus  brought  into 
contact  wltli  tlie  aqueous  and  vitreous  humours,  will,  ill  ^ 
fliorler  or  longer  fpaceof  time,  according  to  its  degree  of  foft- 
Vot.  l.-i*  Jan  VARY.  F  ncft; 


pret'wJJhg  pag«»,  in  fM  J^evfcftce  of  Mr.  St^K,  (arg^eon,  iw  St. 

cwfifftf  ofJ^  few*  days,  tK(^ope^  wra  ^vldifithr.  dimhitth^d, 
pftFlicflliif  1^  m  tht  right  cjfr,  the  p»|{«ii^  Hitrovipinp  HmIMI- 
^jQr  of  bt>}t-^4»  #ioreplaihfy  tht«  lk?fore,  bat  bdng  ftitl  uAd^N; 

*'te  ^il!!ingMtfh  their  figure.  At  ihc  end  of  ^  manth,  fi$iding  no 
fiirthet  httprovernent  h\  h^r  rifion,  it  appfiirMd  tt*  in<?  mo4l 
probaMs^  tliat  th^  Tem^nitiej  opacity  w»*  lituated  ill  tbo  c?ip* 
fules,  1  tlierefore  dctermlacd'  fo  extraci  eitbcf  a  part  or  the 
whole  of  each  of  them.  The  iuciitons  of  Uie  conica  were 
made  in  the  ufual  mannor  ;  after  which,  I  puntiured  the  nn- 
tttrior  pacts,  qfbotit  the.  eapfulos  with  tJ|c  Iharp  eud  of  a  gold 
iMBke.  The  patiflur<»S'  b^camt^  kriaiedialcly  tranfpareni, 
^UStliOiit  aJTorditigan  ilTue  10  the.UqiU»r  Mttibociiii,  or  any  oUior 
h4iaH>UT.     Fmui  hence  k  fo€«»fl  e«iflam>  tb^i  nolhing  was  con- 

,  jti^n^d.  widiin  the  k  T.  in  other  words,  that  the  cryftaj- 

liiM*  humours  WLi  •d;  and  it  ^p{)eaM's  to  me  highly 

probable^  ,tlmt  tkeix  abfprption  hud  bi^^ii  occalioned  by  Ui? 
{Nlfiviimft  operatioa  of  puncturing  their  capfules  with  the 
Wtichuig. needle*  I  dilated^  Q\e  mw  puii^urtrs  with  the  end 
of  tjio^  curette  J  iind  afterwiirds  b«ing  IWU  afraid  that  ihe 
apertures  in  ihecupiulcs  might  nut  be  Jlirge,  enough  to  ^dtnii 
a(ufiici«i)tBumber  of  Die  ray ^^  of  Jight^  I  removed  a  portion 
;  #f  t  i '  ;  r  tn  VM i  h  a  fmal  \  torcx^pii.  Tb  i  4  w a <»  arconi  p  I  i  Jliod 
.In  til  :»  witiKiut  occaftoiung  the  difthaege  o4'  any  part 

m£  Liieyttreou<  humour  ;  sind,  in  jjje  rtglit,  the  quantity  of  llii^ 
liuraour  thai  cacme  away  wa^  very  fmalJ*  In  tl>e  courfe  of  a 
week,  the  inllaminalion  that  follotved  the  operation  wat 
nearly  removed ;  a  large  portioD  of  both  pupil*  >vi6  qttite 
clear  j  aiid  iJie  youngs  lady  difiii>guilUod  ol^e<?h  v^Uh  tjuickneff 
and  prcaiiou.  « 
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tfce  kiy  {kanc^  f»f  tvbtoh  an  arch  u  di>mf>oM,  fupiwif 
i%^e&  by  mittual  eijuilibrfittoci,    anci^etiiEMn   fuijpc'ndeJ 

fftdmj^  idel^  againtl  tAe  bMHrerflTas  $  in  anflcr  to  tflilMnK  tlM 
^nitiQii  of  an  ftrrii,  it  it  not  blHdttBt  timl  all  its  loey4lte«t  l» 
in  cqutlibrio ;  but  it  is  uecclfar)  that  its  fupjiorts  at  the  tjadi 
^oukl  Dppolb  a  f^&mmm  adec|uatp  to  tiic  force  wlikii  ti  excrb 
in  ordiT  lo  overthrow  or  bmik  ihrm  in  piece*. 

TKe  cfK|uiry  reip&i^biig  llie   memi  proper  for  prevent  rng 
their  being  overthraiiu,  cuuiiitutes  what  is  tonued  tht?  pro=- 
tfclMA  of  the  klfimi  prvfiuif  of  anii(».    ^  Scrtral  geomctrickm'; 
[<nf  IIm  hSi  ccQlury  hoci  akcwdy  occupied  thiaiiiiidV^  v*\tX^  thk 
ubffid,  bitt  th^  had  kttirdy  ikegUAni  to  inquire  into  tJic 
t  of  present ing  thele  tupports  in;m  beiog  dm(}i«d. 
C.  BolTur  undcrtooki  inihe^imr  1770.  to  Ireal  tlic  qiiclUco 
I  •in  llie  tnoft  general  ntanner,  &s  well  fur  fimple  Arches  ait 
domet.     He  has  inv^iligiit45d  whatever  relates  to  the  he   : 
utid  l\\Q  lateral  pf^dfQro  uf  vaidts,     H>»  maoioirf  hav<^  hk^u 
I  *  prints  \\\  the  voliime«  of  t^e  Academy  of  &Sriiiti  for  the 
years  1 7"  4  ami  177 ^, 

After   many  n«w   obftirvations  and   t^arious  c:tpe«iix]ani6ft 

which  may  be  of  tJte  grcatel]  pra^ical  iiliUtyj  C,  fiotfiil  hab 

^reftuBcd  Uic  fid^cfl  of  his  two  m^moir^.     He  hai  new  mo^ 

|*<(elksdthem  by  Amplifying  hi«  caiculatiojig  in  feveral  places, 

and  hsii  made  a  number  of  additions  relative  both  to  theory^ 

Mid  praOicc ;  fo  that  tiie  whole^  in  Hs  pre  fen  t  ftate,  confli- 

*tute«  a  work  thai  mny  be  conftdered  as  originaJ. 

(  MiiltUr  has  r^d  an'  «cco«fit  of  the  comet  Comet  c»f  |t>1] 

wht<  r4tifitfui2Sdi»fMdliderJafii  about  halCaii  >^*  ^^<"' 

Hour 
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liour  after  eleven  in  the  evening  :  its  light  was  very  Heebie  j 
in  4fl  minutes  of  time  it  mox'ccl  2^  min.  40  fee.  of  right  afcen- 
fion  direct,  and  6  rain.  33  fee,  north  dedinalton  decrealin^. 
The  fame  coroct  was  feen  on  the  fame  day,  and  almoft  at  the 
fame  inftant  by  Citizens  Mechain  and  Bouvard  ;  the  latter  of 
whom  had  even  obfervcd  it  at  the  meridian  at  ll""  67*"  4-9  fee, 
true  time.  The  right  afcenfion  was  1 1 1  deg.  15  min.  and  the 
north  declination  69  deg.  50  min, 

C.  Pons  obfcrved  it  on  the  fame  day  at  Marfeitlcs,  and 
he  had  even  perceived  it  on  the  preceding  day ;  but  the 
clouds  did  not  at  that  time  permit  hiro  to  afcertain,  by  regular 
obfervatioiis,  whether  it  was  a  comet,  or  merely  a  nubecula, 
^mtrfolflicc,  Obfinmtion  nf  the  Jhmmer  Jblftkt  of  the  year  9.— Ciiizcq 
He*  Duc-la-Chapc'lle,  affociate,  has  communicated  to  us  the  refuk 

^H  of  the  obfervationsj  made  by  him  at  Montauban,  in  order  to 

^H  determine  th^  fotftitial  height  of  tiie  fun,  and  the  obliquity  of 

^B  the  ecliptic. 

^1  From  an  average  of  nine  days  obfer\'ations,  he  finds  23 

^■^  deg.  2S  miiK  9  fee.  for  the  apparent  obliquity,  taking  1.5  min« 

^^^K  48  deg,  for  the  femi-diameter  of  the  fun,  and  H  deg.  0  min, 

^^^p  52  fee.  for  the  latitude  of  his  obfervatory. 

IdtaAeanibe  Ronarks  concerning  the  50,000  ftars,  rf  which  obfcrvaiiom 
have  heen  publijhed  by  Citizen  Jerom  Lalande. — C,  Lalande,  in 
the  preface  to  his  Ilifioirt  C^lefie,  had  noticed  the  exigence  of 
many  blajik  fpaces  in  the  heavens,  many  changeable  flars, 
and  many  r^  ftars.  He  now  re  fumes  thefe  fubjecls  in  a  more 
circumdantial  manner,  in  a  memoir  accompanied  with  tables. 
By  blank  fpaces,  {d\fpSces,  vuidts)  Citizen  Lalande  under- 
llands  in  this  memoir,  thofc  fpaces  in  which  no  liars  of  the 
9th  degree  of  magnitude  are  to  be  perceived.  Thefe  are  the 
fmalleft  that  can  eiifily  be  diflirtguiflied  with  an  achromatic 
Iclefcope  of  67  millimeters  aperture,  in  which  light  is  admitted 
to  illuminate  the  wires. 

It  is  not  to  be  doubted  that  by  excluding  all  light  from  fur- 

lounding  objects,  and  employing  the  moil  powerful  telcfcopes, 

the  blanks  properly  fo  called  would  be  lound  to  be  conlider- 

l^ly  dimiiwflied  ;  perhaps  even  there  js  not  a  finglc  fpot  in  the 

firmament,  toward.s  which  wc  could  dirc£l  a  tclefcope,  with- 

l^Ut  perceiving  a  great  number  of  ftars,  though  below  tlie 

ninth  degree  of  magnitude,  and  confequently  too  frnaH  lo  be 

of  any  ufe  in  aftronomy.     C,  Lalaudc  gives  the  catalogue  of 
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fparcs;  that  is  to  fay,  hJs  iM-  compfSeni^ 
t        ^  jiiiion  and  d'jcUnation  of  the  nu  iJIu  n\  each  of 

[  thefe  fpaces, 

Tlie  changeable  ftars  are  comprehended  in  a  lecond  Liblc  ; 

^tltcy  are  thirty  one  in  number.  TJicre  are  nut  more  than 
twelve,  tiie  periods  of  which  arc  known  ;  but  tlicrcari:  ff^v^eral 
others  which  are  diminillicd  fo  as  to  difappear.  By  following 
them  attentively,  wc  may  determine  the  time  w^hicit  elapfes 

J  between  two  fucceifive  difappearanccs ;  and  this  is  a  fpecies 

Luf  t>bfen^ation  which  Citizen  Lalandc  propofesto  the  curioiity 

rafthofc  who,  having  only  indifrcrcntmftrumcnts,  wifli  never* 

fthelefs  to  be  ufefiil  to  afironomlcaJ  fdence. 

A  third  table  prefents  thirty-thrce  flars  of  a  red  cotourl 
Since  the  year  1735,  Mayer  had  remarked  this  colour  In  the 
1st}}  of  Pifces,  which  he  defignates  in  his  regifters  of  ohfcrva- 
tions  by  the  epithet  of  Rtibkundut  as  he  find*  by  the  copy, 
which  Prof,  Llchtcnberg  hafi  fent  of  all  the  obfervations  made 
hy  Mayer,  on  the  day  wlicn  he  obferved  Herfchcl*s  planet. 
Mitchell  and  Baillie  fuppofe,  that  the  colours  of  the  ftars  may 

'  Apend  either  on  the  different  intenfity  of  their  fire,  or  the 
Tee  of  their  inflammation,  and  tliat  the  red  colour  may 
indicate  a  fire  which  is  in  a  diminilhing  flate.  According  to 
this  hv^othefis,  it  would  be  a  matter  of  importance  to  exa* 
mine  the:  changes  of  colour  which  take  place  in  the  ftars.  Be 
that  as  it  may,  tbefe  variations,  if  thi^y  exifl,  are  certainly 
extremely  flow  ;  for  the  different  Ihades  of  colour  w*hich  are 
remarked  at  the  prefent  d^y  in  Antares,  ArfluruK,  Aldebamn^ 
Sirius,  and  the  Lyre,  exifted  in  the  age  of  Ptt^Iemy* 

liitrai}  of  a  meminr  un  ih  dcgrte  tif  mai^netifm  ufneh  Wa^  Coulomb  oi  I 
^fitdqf  different  thkkntfi  acquire,  and  onjbme  refitlh  rclathc"'-'^^^^' 
tfi  ike  wcedUs  of  the  tompqfH,  byCiTizzK  Coulomb  .—A  Imoft 
all  the  magnetic  phenomena  may  be  reduced  to  calculation,  if 
we  fuppofe  two  magnetic  fluids  to  exift  in  the  fleel,  in  each 
of  which  the  mok"Cules  repel  t^ach  other  in  the  inverfe  ratia 
of  the  fquarc  of  the  dil>anccs,  and  attrafl  the  particles  of  tlie 
other  fluid  in  the  fame  ratio.     This  law  has  been  proved  by 
C.  Coulomb  in  the  Meraoires  of  tlie  Academy  of  Sciences  for 
786,  according  to  experiments  which  appear  to  be  decifive. 
When  the  fleel  is  in  Its  natural  flate,  and  has  not  been 
touched  with  the  foad  ftone,  the  two  fluids  are  neutralized  by 
each  other  \  that  is  to  fay.  they  keep  thcmfclves  in  eqiuUbrio, 

and 


tcjrirrif  re  vtws. 

ae  fcjrce  «is  diat  with  v% . 


re* 


"^lien  th^  fliiif!j>  are  (bparated,  they  lei^d  to  unite  and  neu-l 
'  |ralize  each  other  ;  and  they  would  a<flually  unite,  were  ti>ejrf  j 

[»ot  i  '*  that  oppjfed  thi^  union*     This  force  may  | 

I  lie  ti  lion  of  the  molccuJes  of  iha  fluid  to  the  (leejj 

ihi!  friidlion  which  th^y  undergo  iii  pafQng  fromxuie  |x>iiUt 

I  l^othcr. 

The  author  bas  proved,  Metfimres  dc  P 4c^d€nnc  d^s  Seicuctt 
foui:  J7&7,  page  191,  that  whether  wc  fuppofe  ihc  two  fluids 
to  be  feparstcd  and  carried  cacli  to  one  extfiiniity  of  ibe  bladc^ 
or  UiBl  Ihcy  are  ojity  dili>Iac:ed  in  each  particle  of  die  Aeef, 
ihc  rcfult  oithe  caluuJation  vyill  be  the  fame.  He  has  proved 
at  the  tkme  tiznp,  that  tlui  latter  fuppufition  is  tlie  only  one 
whicl)  c^  be  made  tp  agree  with  the  tads* 

In  the  pa-fent  memoir  the  author  endeavours  to  determine 
the  magnetic  fta/e  of  feveral  blades  united  fiicceihvely  one 

•  above  the  other ;  or,  vvhtch  amounts  to  the  fame  thing;,  he 
f  ndcavours  to  determine  the  powers  of  diUerciit  blades  rela- 
tive tu  their  thicknefs. 


Nov  Piamt* 

ff^plinetbc-  Mr,  Piaiaf,  of  the  Univcrfity  of  Palermo,  difcovered  on 
hwcn  Marfind  ^^  ^^  of  January*  1801,  a  ftar  which  appears  to  be  a  new 
planet.  By  obfprvations  repeated  for  feveral  fucceeding  days 
he  concltidod,  that  its  orbit  is  not  likely  to  be  parabolic,  but 
agrees  beA  with  tite  hypothefis  of  a  circle,  the  radius  of  wliich 
^appears  to  be  2,6362  of  the  earth's  mean  diilance,  and  coti^ 
fcquently  itg  potitioii  will  be  between  Mars  and  Jupiter.  Its 
bulk  tippcars  to  be  about  1^^  that  of  the  eartli.  He  has  aOjgned 
to  it  th^  name  of  Ceres  Ferdinmtdia,  being  the  names  of  tlie 
ancient  divinity  of  Sicily,  and  of  its  prefcnt  fovereign  tlio  " 
founder  of  the  Obfervatory  at  Palermo.  An  account  has  becti 
titely  prefented  lo  the  Royal  Society*  At  prefcnt  I  give  tliQ 
i^tkw  ing  particulars  from  a  paper  in  German. 


OBSERVATIONS, 


ACCPVWT   Of    900KS. 


9f 


:    OBSERYATIOItf^. 


180) 

Med.  Time: 

Geo',  Long; 

Geo.  Lit. 

k    m 

.  •    ' 

«  ' 

June  20 
July  17 

IS.  .4- 

101.  i5 

3;  26  N 

1.  4J 

\\%.     3 

4.  6 

Aug.  Ii2 

10.  5* 

124.  21 

4.  5a. 

Scpi,  7 

16.  J^ 

\^5.   J?3 

5.  41 

12 

22.   0 

137. '40 

5.  5? 

IS 

.  3.  0 

r39.  50 

6.  3 

23 

8.   0 

141-.  53 

6.  15: 

M 

13.   0 

i44.  5 

6-  27 

P«.  3 

17.  41 

146.  9 

Q,   40 

8 

22.  Q 

US,  12 

6;  53 

u- 

3,   0 

l^P,  12 

7.  8 

19 

•  7.   0 

\^2.   HI 

7.  22 

24 

11.   0 

154.  8 

7.  37 

29 

14s  f5 

156.  3 

7.  53 

Nov.  3 

liS.  0 

.  157»  $6 

..8.  9 

8 

22.   9 

159.  48 

?.  26 

V  Right  As. 


Dec!. 


103. 

6 

40i 

26  22  ION"  "^ 

115. 

38^0' 

25  32  35 

127. 

56 

,5 

23  5t  10 

139- 

44 

30 

21  38  2> 

Vi2. 

2 

20 

21   8  10 

tH. 

17 

0 

20  37  () 

146. 

29 

20 

20  (>  25 

148. 

40 

.0 

19  35  0 

150. 

47. 

0 

19  4  40 

152. 

50, 

50 

18  S%   40 

154. 

55 

30 

|8  4  40 

156. 

56 

20 

17  31.  20 

158. 

'55 

0 

17  5  10 

160. 

51 

30 

16  37  0 

162. 

45 

40 

16  9  0 

164. 

38 

50 

15  41  50 

S     ♦     '     " 

Phce  of  Alcending  Node 2.  20.  ,58.  30 
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ACCOUNT  OF  BOOKS  OF  SCIENCE. 

Phihfopkical  Tranfa^iant  qftke  Royal  Society  qf  London,  for  the 
Year  1801.  Part  tlie  Second.  Suarto,  2U  Pages,  nith 
EiglUeen  Plates.     Lrondon,  fold  by  Elmlly. 

A  HIS  Part  contains : — 1.  A  Hiftorical  and  Anatpmical  De-  Royal  Saoety 


fcription  of  a  doubtful  Amphibious  Animal  of  Germany,  called 
by  Laurenti,  Proteus  Anguinus,  By  Charles  Schreibers, 
M.  D.  of  Vienna. — 2.  Obfervations  tending  to  inveftigate  the 
Nature  of  the  Sun^  in  order  to  find  the  Caufes  or  Symptoms 

of 


Royal 
of  Loi 


•OdOH. 


ACCOtS^t  OP   «00IC3. 

or  its  variable  EmifHon  of  Light  and  Heat ;  with  Rcmarlts  on 
the  VCq  that  may  poilibly  be  drawn  from  Solar  Obferv^tioiis, 
By  William  Herfchel,  LL.  D.  F.  R.  S.— 3.  Obfervations  on 
the  Structure  and  Mode  of  Growth  of  the  Grinding  Teeth  of 
the  Wild  Boar,  and  Animal  Incognitum.  By  Everard  Home, 
Efq*  F,  R.  S. — k  Account  of  fome  Experiinents  on  the  Afcent 
of  the  Sap  in  Trees.  By  Thomas  Andrew  Knight,  E(q. — 
5.  Additional  Otfervations  tending  to  invctligate  the  Synip«S 
toms  of  the  variable  Eminion  of  the  Light  and  Heat  of  the 
Sun ;  With  TriaU  to  fet  afidc  Darkening  GlafTcs  by  tranfmtt- 
ting  the  Solar  Rays  through  Liquids;  and  a  few  Remarks  to 
lemove  Objections  that  might  be  made  aga-tnil  fome  of  the 
Arguments  contained  in  the  former  Paper,  By  William 
Herfchel,  LL*  D.  F.  R.  S,^S,  On  an  improved  Refleaing 
Circle.  By  Jofeph  de  Mendoza  Rios,  Efq»  F.  R,  S. — 7.  Ob- 
fervations and  Experiments  upon  Dr,  James's  Powder ;  with 
a  Method  of  preparing,  in  the  Humid  Way,  a  fimilar  Sub- 
fiance.  By  Richard  Chenenx,  Efq.  F.  R.  S.  M.  R.  L  A.— 
8.  Cafe  of  a  young  Gentleman,  who  recovered  his  Sight  when 
feven  Years  of  Age,  after  having  been  deprived  of  it  by  Ca- 
tara^s,  before  he  was  a  Year  old ;  with  Remarks^  By  Mn 
James  Ware,  Surgeon,— 9.  An  Account  of  fome  Galvanie 
Combinations,  formed  by  the  Arrangement  of  fingle  MetalJia 
Plates  and  Fluids,  analogous  to  the  new  Galvanic  Apparatus* 
of  Mr.  Volta.  By  Mr,  Humphry  Davy,  Ledurer  on  Che- 
mifiry  in  the  Royal  Inllitution,^ — 10,  A  Continuation  of  tlid 
Experiments  and  Obfervation"^  on  the  Light  which  is  fponta* 
neoufly  emitied  from  various  Bodies ;  with  fome  Experiments 
and  Obrcr\^tions  on  Solar  Light,  when  imbibed  by  Canton's 
Phofphorus.  By  Nathaniel  Hulme,  M,  D.  F.  R.  S.  &  A.  S. 
—  I  L  Experiments  on  the  Chemical  Production  and  Agency 
of  Elearicity.  By  William  Hyde  WoUailon,  M.  D.  F,  R.  S. 
— 12.  Farther  Obfer\Titions  on  the  EfTcftii  which  take  place 
from  the  Deilmflion  of  the  Membrana  Tyinpani  of  the  Ear| 
with  an  Account  of  an  Operation  for  the  Remov  al  of  a  parti-- 
cular  Species  of  Dcafnefs.     By  Mr.  AiHey  Cooper. 


I 


>i 


A  Trtatijt 


I 


ron  AJtronomy,  in  which  the  Elements  qftlte  Scicnct  arc  Gftfmj^% 
I  in  a  naiwtai  Order,  frmn  the  Appearances  qfthr  ilea-  A^»<Mw™y*_ 
vem,  to  an  Ohfirver  on  the  Earth ;  tkmonftmtcd  on  Atathe- 
maiicai  Prt  net  pies,  and  explained  by  an  Application  to  the  ic- 
rious  Phenomena,  By  Olinthu*  Gregory,  Tcadter  qf'  Maihe* 
matin,  Cmnbridge*  8vo,  522  Page^,  with  Nine  Plfttcs. 
London,  fold  by  Kearfley, 

^hf^nts  of  Ckemifiry,     By  J.  Morrayj  LeBur^r  on  Chcmtfiry,  M^rnft 
Materia  Medica,  and  Pharmacy.     8^'0,    2  vols.    692  pages,  ^^^^t* 
Edinburgh  printed.    Sold  by  Longman  and  Rees^  London^ 

^firvatians  nn  the  WinsLi  and  Monfhons,  iUnfl rated  with  a  Chtirt,  Cippcr  onWiiidi 
and  accompanied  iviih  Notes,  Geographical  and  MeteoroLiygicot,  *****  MonCwwi 
By  Jame«  Cnpp^t,J6rmerly  Cohnel,  and  ComptroUer-Generat 
qfthc  Army  and  Fortification  Accounts  on  the  Coajl  qfCorO" 
mandd.     Quarto.  23 1  Page«*     DebretL 

Accounts  of  Uie  three  laH  mentioned  Works  will  appear 
I  our  next. 


den  IFerth  wtd  Nuizmder  Runkelrnben, — On  the  Value  and  h  C.  W.  oa 
Uje  qfthe  IVfute  Bcct-Root.  By  J.  G.  W.  1801.     29  Pages .  ^"'■^"^^'* 
Glogau. 

Thi«  pamphlet  contains  minute  inflm^Ionft  for  preparing 

gar,  fymp,  coflee,  brandy,  mm,  and  arrack,  from  the  white 

et-root  (beta  cida).     In  order  to  obtain  fugar  from  the  beet- 

,  the  author  dire^s  the  roots  to  be  cut  into  Hices,  to  ex- 

fs  the  juic^j  to  boil  it  down  to  a  ftrong  coniiflence,  and  la 

ffcr  it  to  cryAallize.     The  relidae,  from  which  the  juice  ha« 

n  cxpreiTed,  may  be  ufed  for  obtaimng   brandy,  but  it  is 

Iter  to  boil  the  beet-root  to  reduce  it  to  a  pulp,  fufler  it 

ferment,  and  then  fubmit  it  to  diiliMation.     In  order  to  de- 

ve  the  fpirit  of  the  peculiar  flavour  of  the  root,  it  mull  be 

;^U/ied  over  charcoal  powder.     Eighty  pounds  of  beet-root 

ielded  eight  quarts  of  brandy.     To  obtain  rura,  the  roots  are 

^ikewife  boiled,  the  juice  exprefled,  and  mixed  with  charcoal 

>wdcr,  evaporated  to  one-third,  then  fuffered  to  foment,  and 

erwards  diililled  with  the  charcoal  powder.     In  order  to 

obtain  arrack,  the  juice  is  to  be  evaporated  to  one-half,  then 

fuffered  to  ferment^  and  diflilled, 

Rtchcrcha 


Blue. 


m  S^ehcrdmjkr  U  p9colt}r0iim^/^^ 


:iffp.  ftr.— 


and  th'  '    ■    _        ;  c- 

«U  ParU^  6y  U.  R.T.  le  |!io*\  v  4-<it  ^->^lv.u;:f4^  Member  # 
ihcSaciety,     Puns.  Svo.   32  ;>.  1801. 

A  pcrfon  had  roade  for  fale  a  prcUy  confiderable  quantity 
of  blue  palnl,  ainfiflinl;  of  a  tmxlu:  '       '      *    r     "  ui 

bttlc^  and  liiit  uil.     To  prevent  Us  ti  ii 

water  fomc  inches  deep,  and  fct  it  by  lill  waiifed.  After  s 
ofertam  timej  a  pertcm  coroin'M'>  h"»  c.r....  .^i  j]^  paint,  ii# 
fViL«  much  fitfpriicd  to  laid  at  liie  lur^ice^ 

wW^  tiie  colour  wa$  well  j  uig  to 

add  irdli  Pruliian  bl4je  to  llir  ;        ,  ,       ^      i    „    imlhe 

open  afff  without  any  tdditioa«  be  (aw  lb«  colour  feturo  of 
itfelf,  and  on  continuing  tliiv  op«:ratton^  it  became  as  deep  a 
Wue  «is  at  lirft.  He  il»cn  cmer^d  it  with  oil,  liipfM4in|r  jt 
^'ould  keep  better  than  under  water ;  but  he  w  as  dtfAppointotI, 
for  the  c«lour^difappcared  a  iiwciid^iine  throughout  the  whole 

The  Soclefy  of  Phyfic  and  thv;  Arts  ai  'Nantes,  to  whoik 
fome  of  this  paint  wa<  carric?d  in  its  white  flate^  fpread  part 
of  it  on  writing  paper,  part  on  wood,  and  part  on  the  wall  of 
a  window.  Alter  a  longer  or  flu>rter  liiu*  '  four  of  tiie 
paint  re^appear^d  with  ail  Jt<»  hiOrv,  but  (.  paper  was 

mo(k  flowly  rcAoreiU 

What  it  the  cau(e  of  this  phenopu^a  f  1«  it  the  oil,  ivhidi* 
'fly  Ufidergoifig  a  ohasige»  d«flroys  ihi'  ooloiir  of  tiie  Prufim 
Wire  ?  b  it  the  air  altogether,  or  one  of  its  tonJlituent  prinrf* 
^y\e^,  or  any  other  fubiiance  minted  or  diilblvcd  in  it,  that  ftf» 
(lofes  the  colour  f  Thcfe  arc  the  queftiorw  which  the  author 
»un  lo  aiifwer,  in  publiibin^  the  di^ereiit  intereftiiq^ 
ent«  be  ha«  made  on  the  tubjecl,  from  which  he  d#> 
diice«  the  ftjfbwing  conclu(ion«* 

I,  The  bf^of  coJour  in  the  paint  iji  n(*t  owing  to  U)e  de- 
o^npofitkm  of  the  oil,  but  to  a  change  of  jurfaces^  occaiioncd 
'ly  tiielbbfiding  of  the  mafs,  and  by  the  cvtindion  of  Oie  lu- 
vakKKif  globules  in  the  minute  lajainie  and  in  the  porc^  of  the 
eolourinj;  fubibince.  2.  N4:^Qr  the  air  aitogcyi^r,  nor  one 
of  its  coniiitucnt  principles,  mi  9Xiy  thin;  it  containt^  is  no* 
2  ccflary 


A  r  c  Ail  Vf  cr  IHJOKy* 

^  the  d>|Nm  air,     S/C;ilDmv  v^thout  t\^et  GOinaiS'  of  lig^t^  ii 
ntEl  to  tin*'  return  of  tli«  cc  t  *  riliMtlng 

l^lt,  and  even  cleftn>^  it',     4-.  Fii  liotion  of 

r  psrt%,  however  exerted,  k  fuftiet^nr  to  rc^^pmductf  die  c5* 
iif  more  or  led  fpewdily,  accoTdinjas  there  arr  more  or  left 
Hu  atid  motioii* 


^r  /<\  GuhfHftie, — .in  Ejjfu^  o*  Cuhric;  or,  laquirit^  irttn  Soc^yttonO* 
I  i^hjifimi  nnd  Oi%tfiK<il  CuiyU  qf'  Ote  Phcmmtvna  r.i  iukiltd  b^  ^^^^^ 
Bodies  fkl^€^k>d  to  ^/ics  A^f^  *if  (fte  fgncom  Fluid,  mtl$  jww 
dpy  m  fefi0§ti9^th  Tinorr;  iff  >f>n,  Ani^ 

miti  .j^iir  qf'  y^ficmic  Firat^  m  /iuVi  tux 

^dd^.  An  Fffnj/  on  the  Ano/tutfim  t^'  Qtcmival  4jl^Hiiufi^  lixpe-^ 
itmgmis  mid  Ohfhi'HilonM  6u  BctUrneiol;  wui  a  Defer iptinrr  t^f 
i)kt/imi99U  AUm  Aiiw  qf  Sowaignwo,  m  luna,  unU  (^f  lite 
trofifjj^  tmphyedfor  cjiifmHitg  andpurifyi*!^  tkc  tkiUie  Aiutf* : 
Af  Joliifii-Mafy  Sooqwet^  M.  D.  jwmerijf  l*k^itm  to  the 
Army,     Paris,  bvu.  473  pi  Price  3ftr.  li»UK 

NMtit-af  pfiifofophcrs  are  yetfkf  from  behig  ngrfced  on  ilie 
litiire  of  calorrc,  and  the  phenomena  alcribeti  to  it.     Iti  \Sh 
'fume  Dr.  9.  ha??  publrfht^d  e^il  i^fTivs  on  the  fubjce!; 
Thf  ifltrcal*;  of  caloric  confi  |t-*rcd  \\\  iUch^mfcal  andphy- 

refatimu  to  other  bodiv-i,  whence  mrtv  be  deduced  tht* 

ndpal  phenomena  they  cTdriblt  when  fubjcftt^  to  the  a^on 

'tliis  fluid  ;  as  their  capacity  fnrc:iloric,  Uteir  dilatation,  fu- 

on,  gttfification,  tendency  toecjiTilibrium  of  temperature,  &c. 

In  the  M  the  author  turns  \m  aitttuion  to  thi?  caufe  of  the 

etital  prodnfilon  of  heat  h)-  the  friction  of  bodies,  and  of 

ccwrfK|rtenci's  which  Gomit  Runiford  deduced  troin  hi« 

cxpcrinHnt5  on  the  fubjefl. 
In  the  3d  he  treats  of  the  condu  fling  power  of  liqmdi  for 

Tlie  4th  contairr;  new  vie^vit  on  refpirntion,  and  tlie  caufe 

|0f  the  prodnction  ot'  heat  in  warm'-Mooded  antrnab. 

The  fuhje^l  of  the  5th  ii  the  nattire  of  volcanic  f[^%,  the 
afes  of  wliich  the  author  deem^  iruiependent  of  tny  local 

Jcombuftion,  prodoccd  by  the  dccotnpoi!il«m  of  ^/»«tet  or  of 
ny  other  o^kle^  of  l^  f«iimaiiAe^  or.  iubt«uancan  ourreoU  <d 


The 


Socquet  on  C«*       The  6th  contains  feven  cafes  of  chemical  affiaitj  :^-t.  Fire- 

^'*^*  difpofing  affinities^  as  they  arc  called :  2.  The  deoMDpoiluipi 

.  r  of'  (uJphate  of  iron  by  cauiiic  ammoniac :  3,  The  decompofi*     ! 

lion  of  muriate  of  foda  by  (ulphate  of  magnefia,  or  of  the  zero 
of  Reaumur :  4.  The  reciprocal  deconipofition  of  alkaline 
phpfphales  by  carbon,  and  of  alkaline  carbonates  by  phofpho* 
Itis:  5.  The  decomposition  of  water  in  the  folutton  of  iron  by 
d  I  filled  fulphuric  acid ;  and  the  decompoiitlon  of  the  acid^  not 
of  the  water,  in  difTolving  quickfilver  by  the  fame  racnflruum : 
5.  The  precipitation  of  free  fulphuric  acid,  by  mixing  the  two 
fulphates  of  mercury  and  ammoniac:  7.  Whence  corner  it, 
thai  tho(t;  portions  of  folvents  which  are  laft  fixed  in  tlieir 
bafes  eafily  feparate  from  them,  while  the  firfl  portions,  though 
of  the  fame  nature,  and  fixed  in  the  lame  lubflances,  adhere 
to  them  much  more  forcibly  ? 

The  author's  refidence  in  Italy  having  given  him  an  oppor* 
(unity  of  travelhng  over  almo0  all  the  provinces  of  die  quon- 
dam ftate  of  Venice,  and  forae  other  countries  dependent  on 
Auflria,  he  vifited  a  great  number  of  produflive  and  intereil* 
ing  roanufadories.  The  cxtenfive  alum  mine  of  Souvfgnaco^ 
in  Ifirra,  of  which  there  was  no  dcfcription  extant,  probably 
on  account  oi  its  very  remote  and  wild  fituation,  and  perhaps 
bccaufe  it  is  of  no  ancient  date,  aflfarded  him  fomc  curious 
parliculars  refpe^ing  the  difpofition  and  nature  of  the  ore, 
the  fimple,  ingenious,  and  partly  new  proced'es  followed  there, 
and  Llie  theory  of  the  various  phenomena  diey  exhibit.  Thcfe 
are  the  fubjedis  of  the  7  th  efTay, 

In  the  Slh  Dr.  S.  gives  a  fummary  of  his  experiments  oa 
the  exlradion  of  pure  copper  from  bell-metal,  the  refults  of 
which  had  already  been  publiflied  in  feveral  Italian  jour- 
nals; together  witli  fome  other  operations  irt  the  large  way, 
which  he  had  executed  at  Venice  on  diflFcrent  objedls  of  art, 
particularly  the  fcparation  of  foda  from  common  fait  *,  The 
corre^ions,  or  rather  additions,  propofcd  by  the  Chcv*  Napion^^ 
to  the  procetles  already  known  lor  de  com  poling  the  diicrent  " 
Jtinds  of  bronze,  were  too  interefting,  for  otir  author  to  omit 
making  them  known  at  krge ;  particularly  a%  he  had  an  op- 
portunity of  convincing  hirafcU  of  their  utility,  by  repeating 
the  experimtmts  of  tliat  learned  mineralogift,  at  Turin. 


.  •   #  S«e  Ofufcolifctiti  fvUi  ScUttxe  efuIU  Artis 
ism*  XX,    Milan. 
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BOOKS  or  tCIBKCI  IMrOBTBPr  9t 

SmiikemPMrt  qf  Europe,  canftmdtd  to  the  Meridian  qfPmif,  $^*^j|^ 
mmi  coiifyUiig  qfjvrty  &iteeU,  tekich,  being  on  the  Jitrne  Scale,  nf* 
fmay  he  pa/ted  together,  fo  as  to  form  the  mtfi  coaiprehei^vo 
Map  thai  ha»  ever  yet  been  publi/hed  qf  the  diftreai  Suaee  it 
inekidee :  by  C*  Chanlaire,  Member  qf  the  Lyoeam,  mad  oac 
qfthe  Jbahors  qfthe  Naiional  Athu  qfFramx.    Paris*  1801. 

This  map  is  remarkable  for  the  accuracy  of  its  details,  and 
may  fapply  the  place  of  a  great  many  maps  of  fingle  coontries. 


Miaudree  d^AgricuHure,   S^c.-^Memoirt  qf  Agriculture,  4nid  Mnoincf  die 
Bur^  and  Domejtic  Economy,  publj/hed  by  the  Agricuburd  ^Jj^^S^j!* 
Society  qf  the  department  qf  the  Seine,  and  printed  by  order  pvonent  of  dw 
^the  Pr^fea  qfthe  department.  Vol.  I.     Paris.  Svo.  447  p.  ^"^^ 
1  plate.  Price  4fr. 

An  account  of  this  work  will  appear  in  our  next* 
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Imported  by  Dehqffe,  qf  Gerrard-Street,  Soho. 
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Longitudes,  pour  I'An  ix.     Par.  An.  viii.  in  18.  br.  Is.  3d.       «»P«»J. 

Camot  de  la  Correlation  des  Figures  de  Geometrie.  Par. 
1801.     8vo.  Fig.  br.    7s. 

Clairault  El^m.  d'Algebre.  6th  Edit.  2  Vol.  8vo.  Par. 
1801.  Fig.br.     14s. 

Eflais  fur  la  Ligne  Droite  et  les  Courbes  du  Second  Dcgr^ 
paf  Francois.     8vo.    Par.  1801.  4s. 

Gallitzin  Recueil  de  Noitas,  &c.  appropri^s  en  Mineralogie 
fuivi  d'un  Tableau  Mythologique.  firunfwick,  1801.  4Co. 
br.     12s. 

Hauy  Trait^S  dc  Mineralogie  public  par  le  Confeil  des 
Mines.    Par.  1801.    4  Vol.  avcc  Atlas.    2l.  2s. 
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^  M6tf  6t  B6itftCt  IWKitfKtt. 


looks  of  icieoce     Memoires    de   rinflitul    National,   3c    livraiibn   An.  ix» 
S  Vol.  416.  Fig.  cart    3^.  S^ 

-w .'.  *■  IXerttoittfi  des  Societes  fav^nt«s  de  la  Rcpabfique  Pcancoife^ 
'^■*^  ^ifJfrfJijy,  Parmentier,  X)ulumiel,  &c.   4to.   jkmr  TAnn^e. 
II.  r^s. 

.    Monge,  Traite  Elcmentairc  d^  SlatiAique  P^.  An.  ix^  8^'o« 
Fig.  br.     6sir 

Olivarius  Ic  Nord,  Littcralrc,  Pbyfiquc,  Politique  et  Morale 
Ouvrage  periodiquc  public  tous  les  3  Mois,  les  16  Premiers 
Cablers.     8ro.  br.     2l.  -     * 

O'Reily   Efliu    fur  le   filancriiment.     Par.    ISOl.       8vo. 
"  Fig.  br.  7u  €d. 

.;  ^     Paifcw  Obfervations  ftutc*  dans  un  Voyage   ent'ct^ris  dans 
■  '  les  Gouvelrnemons  Meridionaux  de  PEnipire  de  Kufllc,  pen- 
"<}fint  les  Annies  1793  &  1794.;    LeipX.  1801.     Tom.  2.   4to. 
Atlw.     41.  its.  6d. 

Philofophie  de  Rauni,  oa  Principes  femlamcn^tix  de  la 
Philofophie  tranfcendentalc,  par  Villicrs.  Metz.  801. 
J$vo.     br.  6s. 

Plans  &  Dcfiinf  tireade  la  Belle  Ardiitoflure^  ou.Reprc* 
fentations  d'Edifices  executes  on  projett^s,  en  115  Planches 
parStieglitZr     Londr.  1801.     Fol.  Cart.     dl.  Ds. 

Principes  d'Economie  Politique :  Ou\'ragc  couronn<^  par 
PfnftitHt  Nationale,  par  Canard.     P^r.  1801.     3s. 

Traite  Elemcntaire  de  Plivfique  par  Lil>es,  ProfefTeur  avx 
Ecoles  Ccntmlcs  de  Paris.  Par.  1801.  3  Vol.  8vo.  Fig. 
br.     11. 4.S. 

Voyage  dan*; Tlnde  et  au  Bengal,  pendant  les  Anndes  178^> 
et  1790,  par  Grandpre.  Par.  1801.  '2  Vol.  8vo.  Fig. 
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ARTICLE    t 

On  the  ftippojhd  Currents  in  Imt  Uquidi,  By  TbOMas 
Thomson,  M*  D»  Ledurer  on  Chemifiry  in  Edhihttrgk. 
Cffom  the  Author.) 


A  HERE  h  perhaps  no  fubjcft  of  enquiry  in  which  we  stte  drfat  difflcukf 
more  liable  to  deceive  ourfdves  than  in  the  inveAigation  of  ^f  ^'l**?^'—* 
the  internal  molion^  of  tlie  particles  of  bodies.     As  thefe  par-  ciom  of  ciie  p«f< 
tides  are  individually  too  mionte  to  come  under  the  cognifance  ^^**  ^  loditt* 
of  our  Icnfes,  their  motions  nmll  of  courfc  be  invifible,  «nd 
can  only  be  inferred  from  certain  viiible  changes  which  we 
confidcr  as  tJje  confeqiiences,  or  at  ieaft  as  the  con/lant  at- 
tendants of  thefc  motions.     But  unfortunately  it  feldoni  iiap- 
peni  that  the  phenomena,  from  which  we  draw  our  inferences^ 
are  of  fuch  a  nature  as  to  entitle  us  to  aHirm  that  ihcy  can  only 
i»rij5inate  from  one  fingic  caufe,  and  from  no  otiier.     They 
may  be  ailigned  in  general  to  a  variety  of  caufes  |  and  much 
pati^it  induHry,  witli  no  fmall  fliare  of  addrefs,  is  neceifary 
la  devebpc  the  tru«  one  ;  and  even  all  the  precautions  which 
we  can  employ  do  not  alwa)'S  prevent  us  from  falling  into 
error.     The  phenomenon,   which   forms  the  fiibjc^  of  this 
paper«  affords  a  very  firiking  ill uf! ration  of  the  great  caution 
with  which  we  ought  to  draw  conclufions,  even  when  the  in- 
ference fecms  at  firft  fight  to  follow  iirefiftlbly  from  the  phe- 
nomena. 

Vol.  f«*»FiSftUART,  G  Count 


82  e^  TUB    SUPPOSED   |;iTR»EWTS    IN    HOT    tTQUlT>n. 

Coocifenaintive  Count  Rumfcyrd  was  firft  led  to  fufpcfl  that  fiuids  arc  mm- 
fad'^*cMeri-°*'  condii6iors  of  caloric,  hy  tlic  appearance  of  certain  opaque 
ments  to  render  particles  moving  upwards  and  downwards  in  them,  wLilc  they 
SITiTflui^^*  were  cooling  in  a  window,  exp)fcd  to  the  direct  light  of  the 
byfloitinggiainsfun.  He  very  naturally  concluded  that  thcfe  motions  were 
rf  amber.  occafioned  by  the  currents  of  the  licjuid  moving  in  the  fame 

direftion  wiUi  the  opaque  bodies.     Hence  he  inferred  that 
every  individual  ])article  of  the  liquid  was  cooled  only  by  de- 
politing  its  caloric  at  the  furliice  or  ♦he  fides  of  the  vellel,  and 
tliat  therefore  thcfe  particles  were  incapable  oi"  giving  dut  heat 
to  each  other.     The  contrivance  by  which  he  rendered  thefe 
motions  vifible  to  the  naked  eye  was  in  ihe  higheft  degree 
fimple  and  ingenious.     He  mixed  amber,  in  fhe  fiate  of  fmall 
grains,  with  an  alkaline  folation,  diluted  with  water  till  ils 
ipecilic  gravity  Ti'as  cxaftly  the  fame  with  that  of  amber. 
The  amber,  of  courfe,  remained  fufpended  in  any  part  of  tl;o 
liquitl ;  but  as  loon  as  heat  was  applied,  it  began  to  move 
upwards  and  do>vnwards,  exhibiting  tlic  currents  to  the  eye 
ol'  tJie  fpedator. 
ThemodoBsof       Notliing  can  appear  a  more  fatisla6lor}'  proof  of  the  ex- 
^yrbeen  *^^  iftoncc  of  currents  in  the  litjuid  than  the  motion  of  tlie  amber  ; 
Kht  demon-  fo  convincing  is  it  indeed,  that  hitlicrto  no  perfon,  as  far  as  i 
**  jj j^^^  know,  has  ever  fufpcclcd  the  poflibility  of  this  motion  ori- 
ginating from  any  other  caufe.     1  liax-e  repeated  the  e!;peri- 
ment  frequently,  and  even  exhibited  it  to  others  ;  :  nd  though 
the  motions  did  not  exactly  correfpond  with  thole  indicated  by 
Count  Kumford,  they  nc\'cr  failed  to  produce  the  fulleil  con- 
viction of  the  exigence  of  the  very  currents  which  that  phi- 
i«f  ttp  §ft  not   lofopher  had  indicated.     Yet  (he  fact  i<,  that  tlie  motion  of 
iMw  ^  cirr.     ^^^  amlxT  is  not  occ:ifioned  by  currents  in  the  liquid,  and 
very  often  exifts  when  tiiere  are  really  no  currents  at  all. '^ 
This  alfertion  will  prol>ably,  at  fiiTt  fight,  appear  rather  ex- 
traordinary; but  the  proofs  on  which  it  is  Ibunded  leave  no 
room  for  doubt. 
Bifficukies  at-  ■     When  we  reficft   upon  thcfe  fiipi>ofed   current<:,   feveral 
po^M^cur-'  c'fcumllancxrs  cannot  fail  to  prcfcnt  thcmfelvc?,  which  do  not 
renu  at  rapid  at  admit  of  an  raty  explanation.     The  motion  ot   the  amber  is  - 
^  amSr*  ^^   Pr«^*y  '^Pi^*  yet  the  mere  diflTerence  in  the  fpccific  gravity  of 

*  1  neglect  the  trifling  currcDta  occafioned  by  the  amber  itfelf, 
vihich  it  would  be  extremely  difficult  to  appreciate. 

tlie 


O^   THK    SUr^OSED    CURRENTS    IN    HOT    LKltJlDS;  >^ 

tlie  hot  and  cold  particles  of  tlie  liquid,  the  caufcs  alligncd  by 
Count  Runiford  for  the  exigence  of  the  fuppofed  cnrrents,  is 
capable  of  producing  only  a  motion  fo  very  flow,  as  fcarccly 
to  be  viiibie.  fiut  what  is  dill  more  puzzling,  if  pofliblo,  is 
the  total  difcordance  between  tlvcfe  rapid  curreots  and  tlie 
flow  rate  at  vfiiich  the  li(juid  cools.  If  the  water  adually 
moved  with  the  rapidity  indicated  by  the  anibcr,  and  if  it 
parted  with  tlie  tenth  part  of  the  caloric  neceflary  to  produce 
that  rapidity,  the  whole  of  tlic  liquid  would  cool  down  to 
tlie  temperature  of  the  atnioiphere  almofl  in  an  inflant: 
whereas,  in  facl,  feveral  hours  are  always  neceflary  to  pro- 
duce that  eflfea. 

Thefe  apparent  anomalies  fuggcftcd  the  poflibility  of  the  Expciimeiit  t. 
motion  of  the  amber  being  occ£d&on«d  by  feme  odier  caufe  tii^e'd  Wo^'wu 
than  currents  in  the  Uquid,  and  made  it  neceflary  to  examioe  poured  dew 
the  matter  with  more  attention.    The  following  experiments  ^*^,^^^  J^^ 
occurred  to  me  as  the  fimpleft  method  of  determining  whether  mix  them.    Se« 
the  fuppofed  ctirrents  exifted  or  not.     Into  the  glafs  t'eflel  A,  Jf^'^g^JSTia** 
PI.  VIII.  Hg.  2,  I  poured  water,  tingedblue  with  the  juice  of  thel^  flnsdi. 
red  cabbage,  till  it  flood  at  the  height  vi.     Then  by  means  of  a 
flip  of  cork  fwimming  on  the  furface  of  the  blue  infufion,  and 
a  funnel  terminating  in  a  long  capillary  tube,  I  fuccecded  (after 
leveral  unfuccefsful  attempts)  in  filling  the  veflcl  with  water  to 
I  he  height  71,  without  mixing  it  with  the  blue  infufion.     Thus  I 
had  two  liquids  in  the  veflcl  A,  both  very  nearly  of  the  fame 
♦pecific  gravity,  tlie  undermoft  of  a  blue  colour,  the  upper- 
moft  colourlcfs,  and   the  plane  m,   which   fcparatcd   them, 
pretty  well   defined.     There  were  feveral  opaque   bodies 
floating  through  the  blue  infufion,  which  anfwered  the  pur- 
pofe  of  the  amber. 

My  intention  was  to  apply  heat  to  the  bottom  of  the  veflel  It  wai  ^xpe£lid» 
A,  which  I  knew  wouW  produce  the  fuppofed  currents,  that  jj*"*^^*^*?*^ 
is  to  fay,  would  fct  the  floating  bodies  in  motion.     Now  if  that  the  low 
thcfe  floating  bodies  were  really  put  in  motion  by  currents,  it  */*"*  .^°^, 
is  evident  that  part  oi  the  blue  infufion  muH  accompany  them,  cmrent'lnd  aSry 
But   tliis  would  become  evident  whenever  they  pafl'ed  the  »P  the  opaque 
plane  »i,  and  entered  into  the  colourlefs  medium  :  for  in  that  41,^^^  ^ji„ 
cafe  tlioy  would  be  accompanied  by  a  blue  current,  which  ^wold  afcend 
would  be  vifible  to  the  eye.     Whereat  if  the  floating  bodies  J^^flulJ"*^ 
were  in  motion  while  the  water  continued  at  refl,  they  would  confequently 
pafs  the  plane  m,  and  move  through  tlie  colourleis  water ^^^'I**"*" 

^  •  1  StMtt§it  y  mv^ 

G  2  wxthoatairrm^ 


\<*ithout  carrying  any  of  the  blu( 

I  accortlingly  lighted  a  lamp»  and  put  it  at  fnnic  diftance- 
cLut?d* hrt«gh' ^^^^  the  vcm  A,  pkcbg  ihc  vviM  cxaaiy  between  my 
both  fluidi  with,  eye  and  the  wmdow.     The  lamp  was  at  fuch  a  diilance,  that 

out  any  mdiM-   j^  ^^  f^^^^.  ^j^g  btfore  the  floating  bodies  beean  to  move, 
I        tion  of  t  cur- 

I  J  At  lail,  however,  they  afcended  gradually,  palTcd  the  piano 

m,  and  entered  the  colourleis  medium,  teUlioui  bcin;^  accom^ 
panitd  tf\f  any  of  the  blue  inft{fwn.  They  then  defccnded  again 
in  the  ufual  manner ;  and  this  alternate  motton  continued  for 
fome  time,  without  occafioning  a  mixture  of  the  two  liquids. 
Thus  I  obtained  a  full  demoidlralion  that  tlie  motion  of  the 
I  floating  bodies  was  not  occalioned  by  currents  in  the  liquid, 

r  but  was  altogether  independent  of  any  foch  currents.     Every 

L  time  that  a  floating  body  paflTed  the  line  m,  the  blue  infufioii 

W^^  was  agitated  J  and  its  furface  rai  fed  into  a  wave.  By  the 
^^*  conflant  repetition  of  this  undulation,  the  plane  m  beciime  iJi- 
P  defined,  and  gradually  afcended  higher  and  higher,  till  at  lail 

9ind  ttft  minutes  almoil  the  whole  of  the  water  acquired  a  blue  tinge.     But  it 

dapfed betore  the yyrj^  ahnolt  ten  mimitcs  before  tliis  happened^  and  the  molion 
mocion  bad  cir-  .  i  i 

ried  tbc  blue  '^^f  *^*^  floating  particles,  which  continued  without  interniptioti 
tmgc  through  tJuring  the  whole  time,  was  altogether  unequivocal. 
Experirncnc  a*'  ^*-  ^^^"^  ^^'^  neceflliry  to  repeat  the  experiment  with  the 
An  alkaline  fo-  amber  itfelf,  in  order  to  afcertatn  whether  or  not  its  motions 
<!oltrn  ^riiiii  of  ^^^^'"^  "^  ^^^^  ^^^^  nature  with  that  of  the  floating  bodies  in 
jiraber,  w«  the  laft  experiment.  I  therefore  tilled  rhe  glafs  ve^lcl  A,  to 
boiled,  and  Icfc  |j^^   hcttjht  n,    with  an    alkaline    fulution   containing   amber 

to  cool  to  1  so  •  O  '  o 

The  upper  part,  floating  in  it.  I  then  heated  tlie  folulion  boihng  hot  by  hold- 
to  the  depth  of  it|g  jjie  veflisl  over  a  fire,  and  even  avowed  it  to  boil  for  fome 
then^gcd.' No  ^*"^*^*  '^^^  velTel  was  then  fufpcnded  in  a  room^  \^here  the 
change  whatever  temperature  of  tlic  air  was  50",  aud  the  alkaline  folution  aJ'- 
tookpUcc  inthc|^^^^.j  ^^^  ^^^^  j^^^.j^  ^^  ,3^^„  ^t  J  ^j^^,j  ^-j  J  ^1^^  furface 
ttfsged  fluid,  II  r       i  - 

though  the  am-  of  the  lulution  by  mean ij  of  a  drop  or  two  of  the  infutlon  of  red 
bcr  circulated  cabbage,  fo  a^i  to  tbrm  a  coloured  ilratum  of  about  half  an 
inch  thick  at  tlie  furtacc  of  the  fdutton.  f  The  cooling  con- 
tinued v\  ididut  interruption,  and  tlie  Uquid  reached  the  tern* 
perature  cif  tt)(j  air  williout  the  final lefl  alteration  in  the 
colourt-ft  lliatum,   or  any  uiixture  of  it  with  the  colourlefs 

•  By  previous  trtnU  I  had  anrertained  fliat  at  a  higher  icmpei-ature 
tbr  experiment  does  not  Tuccecd. 

t  The  colour  thus  communicated  i«  yelbw  when  only  a  litUc 
iiabbtgc  juice  ij  uiVd  j  too  much  giy^s  a  ^rccn  colour, 

folutiOl]| 


through  the 
whole  fliii<i» 
while  c^>oUn9' 


OK    THE    SUI'POSED    CURRKNTS    IM    HOT    LK^iriDI. 

folutiott  bdow.  Yd,  during  the  firft  part  ol*  the  cooling,  tlie 
fiber  wa5  moving  upwards  and  dowiuviirdsj  partlcki  of  it 
•^ftcn  come  to  the  very  furface,  and  dcfccndcd  again  to  the 
bottom.  This  experiment  proves  deciiively  dial  the  motion 
of  the  amber  is  not  occdfioncd  by  currents,  and  that  tlicre 
were,  in  rcaJity,  no  currents  at  al!  duruig  the  whole  tinie  of 
cooUng  from  130*  to  3U°, 

Having  thus  proved  that  the  motion  of  the  amber  is  not  \VTiy  i 
tving  lu  currents,   but  tliat  k  ibrces  its  way  througjj  l^^t^  f^^'^^*)j^*""**^ 
hquid;  it  becomes  a  point  of  fome  confcqucnee  to  atcertiunj jfaj^f  / 
if  polliblc,  the  caufe  of  this  motion*     Furhaps  the  following  ^m 

obferv^atious  will  contribute  to  tlirow  fome  light  on  the  Tub-  ,  ^M 

1«  Wlien  an  alkaline  foiution  containing  amber^  as  exactly  Obfenmtioii  r» 
as  poflibie  of  the  fame  fpecific  gravity  with  itfelf,  b  heated  ^T^^^^^l^'^* 
ill  a  glafs  veJfel  nearly  to  the  boiling  temperature,  and  then  heat thaa  the  d- 
fufpendcd  in  tlie  air  to  cool,  the  whole  of  the  amber  (ink*  to  ^^^  foluuoo. 
tlie  bottom.  Hence  we  fee  tliat,  though  the  amber  is  of  the 
fame  fpecific  gravity  with  the  cold  folution,  it  is  fpcciiicalJy 
heavier  than  the  fame  folution  when  hoL  Confequcnlly 
amber  does  not  expand  fo  much  when  heated  as  the  alkaUne 
folution  doe5. 

2.  But  tlie  amber  docs  ])ot  remain  long  at  the  bottom  ;  the  Ohs*  >. 

grains  of  it  gradually  rife  one  after  another,  and  afeend  to  tJie  f^^^"",^^^^^^ 

furface,  but  witli  very  difti-rent  velocities,  loine  rapidly,  others  wi  adherent  air- 

riuvvly.     After  touching  the  furlacc  they  always  fall  down  f*^^^**'*' T'^'f*^  K 

.  ,       ,  ..^    .-       ,  '      .       -^         .  ^     iofei  at  the  fur-* 

again  to  the  bottom,      Jliele  alternate  motions  continue  for  /ace,  and  ilita 

fome  time ;  but  the  number  of  afcendlng  and  defcending  par*  ^^^  af»»ii*       ^^ 

tides  gradually  diminiHics,  and  at  kll  dicy  all  fettle  at  the 

bottom.     It  is  no  uncommon  thing  for  two  particles  of  amber, 

one  afcending,  the  other  defcending,  to  meet  together  in 

Jbme  part  of  the  folution.     In  that  cafe  tliey  fomctlmes  ex- 

Change  motions ;  the  one  that  was  formerly  afcending  now 

finking  to  the  bottom,  while  the  defcending  particle  returns 

again  to  the  furface.      If  tlie  experiment  be  made  with  a 

Iranfparent  folution,  and  in  a  good  light,   every  afcending 

particle  of  amber  will  be  obfened  to  have  an  air  bubble  at* 

tachcd  to  it  wliich  buoys  it  up.     This  bubble  (eparatcs  at  tJie 

furfuce  of  the   liquid,  and  tlie  amber,  thus  deprived  of  its 

buoy,  tumbles  down  again  to  the  bottom.     When  two  par* 

|i€le»  fueet>  the  air  bubble  fometimes  paifes  £rom  the  one  to 


ic  folutioa* 

J 


Each 


Oy   tUE    ^urfOSft*    CVRRENTS    IJf    HOT    tiariDS, 

the  otHer,  \Vhidi  occafions  Uielr  reciprocal  change  of  motion' 
Hiefc  air  bubbles  are  of  diffcreiii  fi2Cs^  bence  the  different 
Velocities  of  the  pieces  of  amber, 

5.    The        3.  If  the  alkaline!  folution  be  made  to  boil  for  a  few  mrnutcs 

•mber  sequires  a  jj^  ^  ^j^fj  vcflcl,  and  then  fiifpendcd  immcdiatelY  in  tite  air  to 
hJghcr  temper*-  ,,1,.  r   ^^  ■  r       r  t  1         t. 

ture  by  boiling    cooI,   DubblGs  of  fleam  contmuo  for   lomc   time  •  to  cletacn 

th/ifi  the  folution  themfelves  in  gredt  abundance  from  the  pieces  of  amber,  and 
icfelfv  and  con-  -  1    r,i  -       -       1     r      -  **  t 

fcqutntly  it  g«-  occafion  a  very  brilk  ntoijon  m  thefc  pieces.     Hence  we  Ice 

ii£ratc»  ilcam*     that  the  amber  acqi^ires  a  temperature  higher  than  iJl'i*,  and 
thiit  it  gradually  parts  with  this  excefs  of  caloric  to  tiie  fur- 
rounding  liquid. 
Obit  4*  }^^'       4.  After  all  extrication  of  fteam  Ceafe^,   the  amber  con- 
*?ter  dirftcaoi    ^^'^^^^  '°  move  rapidly  up^vards  and  downwards  in  a  very 
hiice^fed^  fol*  if  regular  manner.     The  raptdity  of  thefe  motions  gradually 
k^i^d^y  lab-     djfulpffl^es^  and  when  the  folution  has  cooled  down  to  about 
HO"  (the  air  being  50*)  the  ambt»r  fettles  at  the  bottom,"* 
Thefe  motions  arc  too  rapid  to  be  occafioned  by  the  cooling  of 
the  liquid,  yet  they  are  certainly   conne^ed  with  its  high 
temperature,     I  would  have  fiippofed  that  they  indicated  the 
currents  iuto  which  the  liquid  was  thrown  by  boiling,  as  they 
are  extremely  ITmilar  tn  what  takes  place  when  the  liquid  t& 
Egitated  violently,  were  it  not  that  they  lall  much  longer^ 
and  (hat  they  always  flop  when  the  difference  between  the 
temperature  of  the  liquid  and  of  the  air  is  about  90°. 
C)bi.  5.   Afceot      5.  After  the  amber  fettles  at  the  bottom,  the  cooling  goes 
«/  the  jfldbcr  I     ^^  without  any  thinsr  remarkable  till  the  liquid  reacHc!!  if  10 
ffrrc4ih»tit      temperature  of  about   100"  (the  air  being  at  50"*)*     At  that 
S****  th  fl ''d ^^  tempemture  fome  of  the  amber  may  be  obfi-rved  furpende4 
juft  above  the  bottom  uf  the  vefTel ;  and,  as  ihe  cooling  ad- 
vances, thu  amber  gradually  riles  higher  and  higher.     No 
motion  can  indeed  bo  perceived,  but  if  the  lituatlon  of  any 
individual  particle  be  obfcr^'ed  at  interval,  it  will  sippear 
cvideiit  that  it  has  changed  its  place,  stnd  afcended  n«arer  the 

•  This  eitperimcnt  requires  that  the  amt/er  be  in  the  ftatc  of  » 
^Ntiy  fine  find>  otkerwifc  it  fettles  at  the  bottom  nt  the  very  firft. 
Silt  cTfcn  then  th<  currems  may  be  diftinguifhed  by  the  naked  eye, 
if  the  glflf«  veflfel  be  tranfparcDt*  This  faft  is  curious»  and  can 
only  be  explained  by  fuppofiag  a  greater  intervil  thin  vfual  be* 
tweeti  the  currenti  and  the  refl  of  the  wateri  or  by  fuppofnig  theic 
4>ccific  gravity  to  be  dllcicut« 

fucfcce. 


OK    THE    SUPPOSED    CVARSSTS    12^    QUIT    LlQUX&S.     «  f 

furface.     By  tlie  time  the  liquid  has  readied  thq  U^ct^fAUir^ 

of  the  air,  fome  of  tlie  amber  may  be  oblerved  floating  pp  -its 

furface,  fomc  of  it  a  little  b.elo\v  the  furface,  and^  in  fliori^  Uf 

almoll  every  part  of  the  liquid.     After  this  the  liquid  m^  b? 

lefl  at  reil  as  long  as  you  plcafe ;  but  llie  f|mber  doe^  not 

change  its  fituation^   unlets  fomc   very  confid^rable  change 

takes  place  in  tiic  temperature  of  the  iurrounding  air.     Here 

we  fee   tliat  the  water  cools  down  mor^  .^^P^^y.  ^^^.  \^9 

amber ;  (o  that  at  a  certain  periiHi  tlie  amber  beqopies  fpeei- 

hcally  hghter  than  the  water,  and  therefore  rifes ;  extremely 

flowly  indeed,   bocaufe  the  difference  between  "tlie  fpe^rific 

gravity  of  the  two  bodies  is  fmail.     I  fuppofc'd  at  firlt  that  This  afcent  i 

the  rife  of  the  amber  was  owing  to  the  delccnt  of  the  fupcrior  "y„eniL^     ^ 

ftrata  of  the  li(iulci,  which,  of  courfe,  would  have  forced  up 

theitrata  in  which  the  amber  was  ;  but  I  was  miflaken.     For 

when  tlic  furface  of  tho  Iplution  was  tinged  yellow,  the  yellow 

ftratum  remained  neatly  delincd,  s^nd  without  changing  Its 

place  during  the  whole  of  the  procefs. 


Annotation,     Atwood,  in  his  Trealife  on  Motion,  Seel.  V.  Afcentof  • 
Prop.  V2,  demonftratcs  that  a  fphcre  of  e\'aneRxint  weight  ^P^*"*°**' 
will  afcend  in  any  denfc  fluid  uniformly  with  avelocity  equal 
to   what  it   would   have  acquired   by  falling   in  tree  fpace 
through  four  third  parts  of  its  diameter.     This  is  the  greateft 
potlible  velocity  of  afcent  of  a  fphere  in  any  fluid.     It  may 
feem  abfurd  to  attempt  a  calculation,  one  of  the  affumptions 
of  which  ihall  be  the  diameter  of  an  integrant  particle ;  but  if 
we  take  any  grofs  quantity  (fuch,  for  example,  as  the  mil- 
lioneth  part  of  an  inch),  for  the  diameter  of  a  particle  of  water 
at  its  utmoft  expanfion  by  heat,  and  deduce  its  velocity  of 
afcent  (which  in  that  cafe  could  foarce  amount  to  the  two  Motion  of  tl 
hundredth  part  of  an  inch  in  a  minute),  we  (hall  findlittle  reafon  J*^\^"  ^^^ 
to  admit  that  afcending  currents  can  be  produced  by  the  overe  fion  muft  be 
enlargement  of  the  particles  heated  only  by  contah  with  the  ^^''^J  ^^ 
containing  veflel.    This,  however^  mull  neccflarily  be  fuppofcd 
if  the  particles  be  nontCondu^bors  with  regard  to  each  btfier. 

The  /excellent  paper  before  us  direds  our  attention  to  the  Circulttioo  < 
mechanical  caufe  of  that  circulatipnj  i^hich  undoubtedly:  tfkes  ^r^J^Jj^ 
place  during  the  communication  of  heat  to  fluids  from  beloysr, 
3  and 


♦nd  is  the  principsil  reafon  of  their  much  fpeedier  auginenlaHoH 
of  temperature  in  this  way.  The  extrication  and  afccnt  of 
elaflic  fluid  appear?,  in  moil  and  probably  in  all  cafes,  to  prc- 
cedcj  and  at  hit  to  produce  circulaUon  in  denfe  Huids*  And  on 
this  objed  there  h  ikWl  an  uxtenfive  /ield  for  refearch,  con? 
ccrning  the  manner  in  which  heat  is  communicated  tfirough 
fluid;.  But  it  would  be  by  no  means  fair  to  anticipate,  by 
crude  conje^urc,  thofe  explanations  which  we  may  cxpc^  to 
obtain  from  the  experimental  refearch  of  others.  W.  N* 


II. 

A  Memoir  on  (he  Art  of  making  GutiTFHni4* 

DOLOMIEU,* 


%    CiTJEtX 


II9  infbnnitiflii     A  HE  art  of  making  gun-flints,  which  has  been  long  prac* 

bookion'the'ift^''*^^  '"  ^  ^^^^^  territory  fituatcd  between  the  two  neighbour- 
of  making  gun-  ing  departmcnLs  of  Loir-Cher  and  L*Indre,  is  di reded  to  an 


llnti. 


objeQ,  of  which  the  whole  value,  commercially  confidcred^ 
is  of  little  magnitude;  but  which  is  of  the  firft  neceHity  in  the 
life  of  fire*arms  of  every  defcription.  The  author  of  tiic  pu^ 
feni  Memoir  w^  defirous  of  acquiring  fome  information  n*- 
fpedling  it^  but  found  that  it  was  to  no  purpofe  that  he 
extended  his  refearchcs  to  a  variety  of  works  on  niineralogy 
and  different  fubjedts  of  the  arts  and  trade.  The  Eiicyt;ki^- 
p^die  is  filent  on  this  procefs  ;  excepting  in  the  repetition  of 
a  ridiculous  prejudice  concerning  tlie  re-produclron  of  tlint$ 
In  places  whence  they  were  excavated.  From  tfjr  precifiou 
with  which  the  figure  is  given  to  tlicle  Rones,  it  has  even 
been  fufpedted  that  they  could  hardly  be  aiTorded  at  the  low 
price  they  bear,  if  in  its  fir il  Hate  the  materia!  were  not  even 
foil.  But  the  art  is  extremely  fimple  in  its  proccfs;  it  re- 
quire,"*  a  very  fmall  number  of  inlirumenU,  a  fhort  apprentice- 
fhip,  and  a  very  moderate  degree  of  ikiil  to  form,  by  mere 
fra^ure,  figures  fo  accurate,  faces  fo  fmooth,  outlines  fo 
direct,  and  angles  fo  neat,  that  the  flone  fcems  as  if  cut  on 
the  wheel  of  the  lapidary,  five  or  fix  fmalJ  blows  of  the 
hammer^  during  one  minute  of  time,  afc  fuiiicient  to  produce 

»  From  Mcmoircs  dc  rinftltuie  NadgnaJf,  IIL  348,  m  par| 
abridged, 

the 


ART   OF    MAKING    CUKrFtUrt'*.  ^ 

|he  fame  pcrfedion  of  figure  as  would  require  more  than  an 
hour's  labour,  if  the  fedlions  were  to  be  made  by  grinding 
againft  harder  fubftances,  or  fridlion  with  emery.  Lefs  than 
a  farthing  will  pay  for  a  gun-flint  from  the  hiuid  of  the  Work- 
man, but  (\[ty  times  tliat  fum  would  be  infufficient  for  its 
purchafe  if  it  wt;re  faOiioned  by  any  other  procefs. 

The  author  regularly  proceeds  to  examine  firft  the  material  Order  of  defcrf^ 
beft  adapted  to  the  ufe  in  queHion,  the  inilruments  employed,  *"*"* 
and  the  manipulation  by  which  the  (lones  are  fkfhioncd.  *  * 

#  With  regard  to  the  material,  every  kind  of  flone,  capable  The  matorW  or 
of  producing  ftrong  fparks  when  ftruck  againft  fteej,  muy  be  "*"*  ""^  ^ 
ufcd  as  a  gun-flint,  if  it  can  but  be  fafliioned  by  Ample  and 
cheap  means.     But  even  in  this  cafe  thjere  are  ibme  motives 
of  preference;    fuch,  for  example,  as  that  the  fcintillation 
Ihould  be  produced  with  tlie  leaft  poffible  blow,  and  with  no 
confiderable  wear  or  abration  of  the  fleel.     Thefe  reafons  of 
predile^ion  are  in  favour  o(  the  filiceous  ftones,  when  com- 
pared with  thofe  which  are  called  quartzofe.     But  the  (ilex 
or  flint,  properly  fo  called,   poflefles  not  only  this  kind  of 
fuperiority,  but  another  property,  that  it  is  more  particularly 
fufceptible  of  being  broken  into  fragments  or  plates,  which 
require  but  very  little  labour  to  give  them  the  requifite  form 
and  dimenflons. 

Among  the  filex  it  is  therefore  that  the  fabrication  of  gun-  Silfx  or  flint 
flints  liave  found  the  material  truly  proper  for  the  exercife  of  P'^^^"'*^.  ^   ^ 
the  art.     And  among  the  numerous  varieties  of  this  fpecies  of  eafily  fafkioneU* 
ftone,  tliere  is  only  one  which  can  be  advantageoufly  fafliioned 
by  the  hammer  alone.     The  agates  and  chalcedonies,  which 
are  alfo  applied  to  this  ufe,  are  brought  to  the  requifite  form 
by  the  mill  of  the  lapidary.     The  makers  of  gun-flints  in 
France  denominate  the  flone  of  which  they  make  ufe  cailhu, 
and  they  themfelves  arc  called  cailbuteurs.     The  word  caillou 
is  ufcd  by  them  to  denote  the  bcft  and  moil  ferviceuble  kind 
of  flint ;  whereas,  in  the  other  parts  of  France,  il  denotes  a 
pebble  ^  that  is  to  fay,  a  rounded  ftone,  whatever  may  be  its 
nature. 

The  flint  of  the   workmen   in  gun-flints  belongs  to   that  The  xxntfim 
fpecies  of  (ilex  which  naturalifts  have  denominated  lilex  gre-'i""*"'^"^*^*'^ 
garius,  filex  ignarius,  or  the  feucrftein  of  the^Germans,  &c. 
JJut  every  coarfe  flint  is  not  proper  for  this  ufe.     In  fa61,  the 
4)eft  (lone  is  far  from  being  plentiful  in  nature.     Many  coun* 

tries 


tries  are  «ptirely  deprived  of  them ;  and  the  s^uthor  thinkj 
tiiat  it  m^y  probably  be  affimied^i  thi^t  France  almoft  alo^ie 
poiTefTes  that  variety  of  filex  which  can  be  eafily  broken,  into 
gun-flints,  fince  he  cannot  fuppbfe  that  the  art  of  making 
then^  could  remain  a  myftery  to  other  nations  who  do  not 
praaice  it,  thougti  they  make  great  ufe  of  the  flint» :  the  art 
ilfelf  being  fo  fimple,  that  tliey  muft  have  fpeodily  acquired 
it,  if  they  have  polVelfcd  llie  material. 
OaMcnuiadoa*       In  his  defcription  of  the  variety  of  (Ilex  here  alluded  to^  he 
gives  it  the  name  of  filex  pyromachus  to  cxprcfs  its  uf^i^ 
which  he  prefers  to  the  term  filex  fclopetarius,  as  being  more 
IBuficgl. 
The  external  chara6lers  are : 
^tmul  ci)jrac.     The  filex  pjn'omachus,  when  dug  up,  is  always  covered 
**'*•  with  a  wliite  external  crufl,  one  or  two  lines  or  more  in 

tliickncfs,  of  an  earthy,  clialky  appearance,  and  loofe  tcxturC| 
much  fofter  and  lefs  heavy  than  the  filex  it  envelopes.  The 
external  form  of  the  mafies  of  good  (lones  of  this  deicription 
has  a  fomewhat  convex  fur^e,  approaching  to  the  globular 
^gure.  Thofe  of  irregular  forms  are  full  of  imperfedions. 
The  beft  fioncs  are  not  very  larg^.  They  feldom  exceed  tlie 
weight  of  twenty  pounds,  and  they  ought  not  to  be  of  Ids 
weight  than  one  or  two  pounds.  Their  afpe6t,  when  broken, 
is  greaiy,  (hining  a  little,  and  the  grain  is  fo  fine,  that  it  is 
imperceptible.  Tlie  colour  of  thefe  good  fjiones  may  vary 
from  the  yellow  colour  of  honey  to  a  blackiih  brown.  In  this 
refpeft  it  is  to  be  noted  that  tJie  value  of  a  (lone  does  not  de- 
pend on  its  colour,  but  on  the  uniformity  of  the  tint,  which 
becomes  Icfs  intenfe  when  the  ftone  is  reduced  into  thin 
jfplintcrs.  The  flints  of  the  two  departments  firll  mentioned 
are  yelloyvifh.  Thofe  of  the  chalk  hills  on  the  banks  of  the 
Seine  are  blade  lib  brown.  Both  the  one  and  the  other,  wheq 
pulverifed,  are  perfodly  white.  The  filex  pyromachus  ought 
to  polTcfs  an  uniform  fcmi-tranfparence,  of  a  greafy  afpedt^ 
to  fuch  a  degree,  as  to  admit  letters  to  be  difiinguiihed 
through  a  piece  of  the  flone  of  one-fiftieth  of  an  inch  thick, 
laid  clofe  upon  the  paper.  Its  fradure  mufi  be  fmooth  and 
equal  throughout,  and  very  (lightly  conchoidal;  that  is  to 
fay,  convex  or  concave.  This  kind  of  fraAure  is  one  of  the 
mod  ef&ntial  properties  upon  whicli  tlie  faculty  of  being  divided 
into  gun«fiints  depends, 

Tlie 


kkt  OK   MAKIIfA   OON-rUllTt.  ^1 

.  The  workmen  fcfea  the  ftones  proper  for  (heir  ufe  by  ^^•J^ 
dieir  external  chara^ler.    They  compare  that  part  of  the  ^^^^  ^^^y 
mafles  of  filex,  which  is  nnifbrmly  femi-trafifparent  and  co-afpeA. 
ioiired,  to  tlie  inner  (kin  of  bacon,  which  they  call  cauenne. 
They  fay  that  one  flint  h-ai  more  or  lefs  ceutnne,  or  is  more  or 
k/s  fet  than  another.     They  aflert  that  the  upper  part  of  a 
dint  is  always  of  a  better  quality  than  the  lower.     Flints  are 
conlidcred  as  iinperfcd  or  intraftable  when  naturally  deprived 
f^  any  of  the  external  eharafters  before  indicated,  or  whea 
yijared  by  long  expofure  to  the  air.     Moft  of  the  mades  are 
fut^eQ  to  have  whttift)  opaqoe  fpots  and  a  kind  <^  knots 
where  the  material  is  harder  than  in  the  other  part  of  the 
fione.     When  thefe  accidents  are  too  abundant,  the  Aone  is 
rejeAed  as  ulelefs. 

*  The  phyfical  charad^rs  are  as  follow : — ^>ecific  gravity  of  Phyfical  chanc- 
$he  white  filcx  pyromachus  from  the  banks  of  the  Cher  J^JV^^^'^jJ^ 
proved  to  be  26041  ;  that  of  the  blackifh  kind  froin  the  chalk  ncif^  Vttdea«ft» 
liles  of  IjATOche  Grtiion  was  25954.     In  this  refpedt  it  does  *^ 
not  difier  efientially  from  the  other  varieties  of  filcx,  of  which 
the  /pecifie  gravities  are  ufually  between  261(X)  and  25900. 
Hardnefs  a  little  fuperior  to  that  of  jafper,  but  inferior  to  that 
of  agate  and  chalcedony.     It  h  nearly  the  fame  as  that  of 
the  other  common  flints.     Brittlenefs.     It  is  more  brittle  than 
moft  other  filiceoni  ftones.    The  light  coloured  is  more  fo 
than  the  darker ;  thefe  lafl  being  ratlier  more  fcintillant,  and 
and   wear  away  the  bammer  more   quickly.      Wlicn  two 
pteoes  of  the  filex  pyromachus  are  ftrongly  rubbed  together, 
they  emit  the  peculiar  well  known  fmell  of  filiccous  ftones, 
but  in  this  variety  it  is  more  ihong  than  in  any  other. 
Chemical  characters.     A6lion  of  the  air. 
The  filex  pyromachus,  deprived  of  its  natural  coating,  and  Chemical  chi- 
expofed  for  a  long  time  to  the  changes  of  the  atmofj)here,  ac-  '*^5"-   AAioa 
quires  a  fecond  white  friable  coating,  confi fling  of  the  (ilex 
reduced  to  powder  ;  and  even  its  internal  part  lofes  its  greafy 
appearance  and  femi-tranfparcncy,  fo  as  to  become  whitifh. 
In  this  cafe  the  fpecific  gravity,  which  was  25954,  becomes 
25754,  cotifequently  it  has  loft  200  parts  of  the  weight  it 
poftefled  at  6rft. 

The  filcx  pyromachus  is  fometimps  too  moift  when  taken  it  eoDtaitM 
out  of  the  quarry.     It  requires  to  be  dried ;  but  if  by  too  long  «•>*««• 
expofure  to  the  air  es  die  wmd  it  lofes  a  certain  portion  of 
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huini<lity  which  is  often  very  perceptible  when  it  is  recent, 
it  can  then  no  longer  be  broken  into  gun-flints,  as  its  fra^re 
is  lefs  eafy.  The  workmen  carefully  rcjcA  all  thofe-  which 
have  lod  this  favorable  degree  of  moiflure. «  Perhaps  tliey 
might  be  reflored  by  keeping  them  in  a  damp  place,  or  co* 
yering  them  with  <!arth,  and  by  thcfc  means  at  Icail  they 
might  fucceed  in  preferving  thofe  intended  to  be  worked,  up 
in  winter. 

When  the  fragments  are  thrown  upon  a  red  hot  plate  of 
iron  it  flics  and  cracks,  and  becomes  opaque.  When- pro- 
jeded  in  powder  upon  nitre  in  fufion,  it  gives  a  few  fparks 
witii  flight  inflammation  and  detonation. 

When  calcined  in  a  tefl  it  lofes  one  250th  part  of  its  weight, 
increafes  in  bulk,  become<i  extremely  white,  and  fo  brittle  aa 
\o  be  almofl  friable.  In  this  iUte  it  reiembles  the  fy^gik  porce- 
lain bifcuit.  .        ■     •  , 

\V1ien  diflillcd  in  a  retort  by  flrong  heat  it  afl^ords  a  little 
carbonic  acid  gas,  and  a  quantity  of  -water  amounting  to  200 
parts  of  tlic  weight  before  indicated  as  its  fpeciflc  gravity ; 
but  gives  no  fign  of  the  combuflible  matter  which  in  the  pre- 
ceding experiment  caufcd  tiie  nitre  to  detonate. 

This  water,  which  appears  eflential  to  all  tlie  flints,  and 
may  be  called  tlieir  radical  water,  is  the  caule  of  their  tranf- 
parency.  Expofure  to  air  by  drying  them  renders  theni 
opaque  ;  fo  that  they  may  be  confldered  as  imperfect  hydro- 
phancs;  for  they  do  not  again  abforb,  but  with'difliculty  tlie 
water  neceflary  to  tlieir  tranfparence.  This  water  alfo  con- 
tributes to  the  connexion  of  their  integrant  particles^ .  whence 
their  fracture  becomes  more  equal,  and  is  harfli  when  th^y 
have  loft  it.  Thefe  flints  when  recently  dug  up  even  afllbrd 
an  aqueous  vapour  when  itruck,  and  the  face  of  the  fradture 
is  humid,  and  as  it  were  moifl. 
Chemical  analyfls. 

Citizen  Vauqueiin  examined  100  parts  of  filex  pyromachus 
ofabrownilh  colour,  and  uniformly  femi-tranfpajent  from  tJie 
hills  of  La  Roche  Guion.  He  mixed  the  mafs  with  400  grains 
of  very  pure  potafli,  which  by  fufion  in  a  filver  crucible  af- 
forded a  compound,  which  after  cooling  was  diflufed  in  water, 
and  then  fuper-iaturated  with  muriatic  acid.  The  very  clear 
foUition  was  evaporated  to  drynefs,  re-diflblv^d  in  water,  anf^ 
the  filcx  thus  faturatcd,  and  left  u|>on  the  filter  after  being  well 

waftied» 
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Walhcd,  dried  and  ignited,  weighed  97  grains.  Ammonhii 
was  afterwards  added  to  the  clear  liquid,  where  it  produced 
a  (light  yellowiih  White  precipitate,  which  aRer  being  well 
wadied  and  dried  weighed  one  grain,  and  was  found  to  be  a 
mixture  of  alumine  and  -  oxide  of  iron.  The  fluid  feparated 
from  this  fmall  jx>rtion  of  iron  and  alumine,  gave  no  otJier  pre- 
cipitate on  the  addition  of  carbonate  of  potadi,  and  the  waters 
ufed  in  the  walhing  left  no  refidue  when  they  were  evaporated 
to  dfynefs.  The  refult  therefore  was- (ilex  =  97  grains,  alu- 
mine aud.  oxide  of  iron  =  1,  lofs  =  2.  The  author  confiders 
il  to  be  a  very  remarkable  fad,  that  the  filoK  pyroinachus 
fliould  contain  only  filex  and  water,  the  alumine  and  iron  be- 
ing too  fmall  in  quantity  to  be  coniidered  as  effential  to  its 
cmnpofition,  or'to  influence  its  habitudes.  Quartz  alfo,  frpm  Difference  be- 
ihe  analyfes  which  have  been  made,  appears  to  contain  only  tween  files  aod 

•  €lex ;  yet  the  more  he  examines  the  two  fubftances,  the  more  ^" 
he  finds  reafon  to  fuppofe  them  eflentially  different  from  each 
other ;  fince  the  one  refufes  to  aflTume  the  cryftalline  form, 
and  the  other  afiumes  it  and  becomes  clear,  even  in  contadt 
with  the  flint  itfelf.     TJie  one  appears  to  be  incapable  of  ad- 

I  mitting  water  into  its  compoiition,  w^hile  the  other,  conilantly 
contains  it  until  it  begins  to  be  decompofed.  He  oflfers  a 
query,  whether  the  diflerfence  may  not  confift  in  thefmali 
portion  of  combuftible  or  fatty  matter,  which  caufed  the  de- 
tonation with  nitre,  or  whether  the  quartz  may  not,  like  alum, 
acquire' its  property  of  cryllallizing  from  the  addition  of  (bnie 
other  fubftance.  This  que/tion,  as  he  remarks,  muft  be  re- 
folved  by  future  experirtiental  enquiries. 

The  analyfis  of  the  whitifli  fpots  aflbrded  iilex-  98  grains, 
oxide  of  iron  1,  carbonate  of  lime  2.  That  of  the  abfolutely 
opaque  parts  gave  five  parts  more  of  carbonate  of  lime ;  and 
laftly,  the  'analyfis  of  the  white  coating  naturally  enveloping 
themafles,  afforded  86  parts  of  filex,  1  oxide  of  iron,  JO  car- 
bonate of  lime,  and  3  lofs.  Thoi'e  analyfes  which  aflbrded 
iio  alumine,  fliew  that  tliis  eartli  is  not  eifential  to  the  filex, 
and  the  abl'ence  of  lime  in  the  firft  analyfis  Ibews  that  it  was 
an  accidental  ingredient  in  the  latter. 

Mineralpgical  fituation.     In  France  in  the  environs  of  St.  Minerslogicil 
Aignan,  fituated  in   the  department  of  Loir-Cher,   and  in  fiwa^'on- 
that  of  L'Indre,  and  the  departments  which  occupy  the  vallies 
of  Sienc  and  Mamc,  are  principally  the  places  where  this 

ftorxe 
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^onc  is  found.  It  cxifls  m  the  chalky  calcareous  ftonesy  if» 
chalks  more  or  Icfs  fine  and  fetid,  and  in  marles. .  They  fonu 
horizontal  flrata,  by  the  manner  in  which  the  large  and  fmall 
mafles  are  placed  bcfide  each  other.  Nev^rthclcfs,  as  the 
l)kx;ks  of  (ilex  do  notaccamtely  touch  each  other,  there  is  no 
folution  of  continuity  between  the  upper  and  lower  mailbs  o^ 
chalk. 

Out  of  twenty  beds  of  filex  lying  one  above  thcf  other,  at  a 
diflance  of  twenty  feet  or  lefs,  there  will  fr^uently  be  no 
more  than  one,  and  \t;ry  feldom  two,  which  afford  good  floncs 
of  this  defcription  ;  but  in  the  bed  which  affords  them,  almofl 
fill  the  blocks  have  a  greafy  appearance,  and  in  the  other 
Arata  fcarcely  any  of  this  defcription  will  be  found.  Accord- 
ingly the  good  (Irata  are  followed  by  fabterraneous  excavations, 
frequently  at  conlidcrable  expence,  while  the  others  arc  neg- 
ieaed. 

On  the  banks  of  the  Cher  the  flints  are  explored  in  a  plain, 
by  digging  fhafts  to  the  depth  of  40  or  SO  feet,  from  whencv 
horizontal  galleries  are  carried  into  the  only  good  ftraiuin 
^hich  is  known. 

On  the  banks  of  the  Seine  in  tlic  hills  of  La  Roche  Guion, 
tire  clitfs  of  chalk  prefcnt  ficep  precipices,  where  the  (Irata  o^ 
filex  are  cxpofed ;  and  one  of  thefe  (Irata,  which  contain 5* 
good  rtonc;  for  giin-flints,  is  about  fix  toifes  from  the  upper 
furfacc  of  the  great  roafs  of  chalk, 
kiftrumcnts. 

Defcription  of        The  inftrunicnts  ufcd  for  fafhioning  the  gun-flints  are  four 

tools  or  inftru*    .  ,  00 

mtntz.  '"  numln-r  : 

The  mace.  1.  A   imall  piece  o(  iron  or  mace,  with  a  fquarc  head, 

Plate  V.  Fig.  1.  the  \'^eight  of  which  does  not  exceed  two 
pounds,  or  perliaps  a  pound  and  a  half,  with  a  handle  fcvcn 
or  ciglil  iiiclies  long.  This  inftnimcnt  is  not  made  of  (tecl, 
becaufc  if  it  were  tor)  hard,  its  ilroke  might  fiiattcr  the  flint. 
infiead  of  breaking  it  by  a  clear  fra6hirc. 

Tlie  hammer.  2.  A  hammer  with  two  points,  in  which  the  pofition  of  tlic 
points  is  of  confequence  as  to  the  nature  of  the  ftrokc.  Fig,  2. 
Tliis  hammer^  which  muft  be  of  good  fteel  well  hardcnt'il. 
and  docs  not  weigh  more  than  (ixteen  ounces  ;  fome  do  u<>i 
«NCi!ed  ten.  It  is  fixed  on  a  handle  fevcn  inches  long,  which 
paflbs  through  it  in  fuch  »  manner,  that  the  points  of  the  ham- 
.{  mcr  are  nearer  the  hand  o£  the  workman,  than  the  center  ^f 

gravity 
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gravity  of  the  mafs.  The  form  and  fizc  of  the  hammers  of 
different  vvorkmch  vary-  a  little,  but  this  difpofition  of  the 
points  is  common  to  them  all,  and  is  of  confequencc  to  the 
force  and  cXTtainty  of  the  blow. 

3.  A  litd6  inftrumen  tnamed  Roulette  (roller)  which  reprc-  Roolettc. 
fenls  a  folid  wheel,  or  fcgment  of  a  cylinder,  two  inches  and 

one  third  in  diameter.  Its  weight  docs  not  exceed  tweK'fe 
ounces,  it  is  made  of  fteel  not  hardened,  and  is  fixed  on  a 
fmall  handle  fix  inches  long,  which  paffes  tlirough  a  f<iuare 
hole  in  its  center. 

4.  A  chiflcl  bevelled  on  both  fides,  feven  or  eight  inches  Chiffcl. 
^ong,   and  two  inches  wide,  of  ileel  not  hardened ;  it  is  fet  On 

the  blo<  k  of  wood  which  fcrves  as  a  work  bench,  out  of  which 
it  ri^fes  to  the  height  of  four  or  five  inches.     To  thefe  four  in- 
ftruments  we  may  add  a  file,  for  the  purpofe  of  fefloring  tlie 
«dge  of  the  chiflel  from  time  to  time. 
The  procefs ; 
After  felc^ing  a  good  mafs  of  filex,  the  whole  operation  Manipohtlofu. 
may  be  divided  into  four  manipulations. 

1.  To  break  the  block.     The  workman  being  featcd  on  the  Bmk  the  Uoclu 
ground,  places  the  flint  on  his  left  thigh,  and  flrikes  it  gently  •      * 

with  the  larger  hammer.  Fig.  1 .  to  divide  it  into  portions  ac- 
cording to  its  fize,  that  is  to  fay,  of  about  a  pound  and  a  half 
cacli,  with  broad  furfaces  nearly  flat.  He  is  careful  not  to 
crack  or  produce  Ihakes  in  the  flint  by  flriking  it  too  hard. 

2.  To  cleave  the  flint,  or  break  it  into  fcales.     The  prin- Cleat*  or  fcaW 
cipal  operation  of  this  art  is  to  cleave  the  flint  well :  that  is  to  '"'  *'"^ 
fay,  to  feparate  from  it  pieces  of  the  length,  thicknefs,  and 

figure,  adapted  to  be  afterwards  fafhioned  into  gun-flints ;  and 

in  this  part  tl)e  greatcfl  degree  of  addrofs,  and  certainty  of 

manipulation  aie  required.     The  flone  has  no  particular  di-  If®  particuW 

rc6tion  in  which  it  can  be  mofl  eafily  broken.     The  courfe  of  frj^ure. 

its  fra^lure  depends  entirely  upon  tlie  choice  of  the  workman. 

In  this  procefs  he  holds  a  piece  of  flint  in  his  loft  hiu^d,  not 

fupportcd,  and  firlkcs  with  the  hammer.  Fig.  2.  on  the  broad 

laces  produced  by  the  firfl  fracture,  in  fiich  a  manner   as  to 

chip  off  the  wiiite  coating  of  tl;e  flone  in  tmall  fcales,  and  to 

lay  bare  the  filex  in  the  manner  reprefentcd.  Fig.  6, ;  after 

which  he  continues  to  (Irike  ofi'  other  fimilar  portions  of  the 

pure  filex.     Thefe  pieces  arc  nearly  au  inch  and  a  half  wide, 

two  inches  and  a  half  long,  and  one  fixtli  of  an  inch  tlnck  in 

the  iniddle. 

The/ 
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Figaitofthe  They  arc  flightJy  convex  within,  and  confcqiicntly  leave  a 

fpacc  foinewhat  concave,  terminating  longitudinally  in  t\v^ 
lines,  fomewliat  projecting,,  and  jicarly  flrait.  The  pronii-* 
nent  edges  produced  by  the  fraClure  of  the  firft  fcal6s,  muft 
afterwards  conftitute  nearly  the  middle  of  the  f^bfcquent 
pieces ;  arid  thofe  pieces  only,  in  which  they  are  found,  can 
be  ufed  to  form  gun-flints. 

In  this  manner  the  operator  continues  to  cleave,  or  fcale  the 
flone  in  different  directions,  until  the  natural  defers  of  tlie 
mafs  render  it  inipoflible  to  make  the  fraCtures  required,  or 
until  tlie  piece  is  reduced  too  much  to  receive  the  fmall  blows 
which  feparatc  the  pieces. 
3.  To  fafliion  tlie  flint, 
falluon  or  form     The  gun-flint.  Fig.  7.  may  be  diitinguifhed  into  five  parts, 
tke  ffiau  namely,  1 .  the  edge,  or  bevel  part,  vthlA  firikes  the  ham* 

mer  or  Heel.  This  is  two  or  three  twelilhs  of  an  inch  in 
width.  If  it  were  broader  it  would  be  too  liable  to  break, 
and  if  more  obtufe  it  woutd  not  aflford  a  brifk  fire.  2dly .  The 
fide  edges,  which  arc  always  fomewhat  irregular.  Sdly,  The 
back  edge,  mofl.  remote  from  the  hammer  where  the  (lone 
pofleflTes  its  intire  thicknefs.  -l-thly.  The  under  furface,  which 
is  fmooth  and  flightly  convex.  And  5thly.  The  upper  face, 
which  is  flightly  concave,  and  receives  the  adtion  of  the  upper 
claw  of  tlie  cock,  in  which  it  is  fixed  for  fervice. 
Operadoo*  In  order  to  fafliion  the  llone,  thofe  fcales  or  chips  arc  fc- 

leCted,  which  have  at  lead  one  longitudinal  prombent  angle. 
One  of  the  two  edges  is  fixed  on  to  form  the  flriking  edge ; 
after  which  the  two  fides  of  llic  ftonc  which  are  to  form  the 
{:dc  edges,  and  that  which  is  to  form  the  hinder  edge  are 
fucc:eflivelv  placed  with  tlie  convex  furface  upon  the  edge  of 
the  chilll-l,  which  is  iiipported  with  the  fore-linger  of  the  left 
nand,  at  the  Ciimc  time  tliat  a  fmall  blow  or  two  is  given  above 
the  point  of  fupport  with  tlie  Roulette,  Fig.  3.  by  which  the 
flone  breaks  exiiclly  along  the  edge  of  the  chiilel,  as  if  it  had 
been  cut.  In  this  manr.er  the  fides  and  poflfcrior  edge  of  thi^ 
flone  arc  made. 
Complete  the  4.  The  Hone  being  thus  reduced  to  its  proper  figure,  the 

*^  finif!iing  ojA-ratlon  confiftiJ   in  completing  its  edge  in  a  flrait 

line.  For  tliis  purpofe  the  fione  is  turned,  and  the  under  flat 
part  of  the  r(l;>;e  is  placed  on  the  chiflel,  in  which  fituation  it 
is  completed  bv  five  or  fix  fmall  ftrokes  with  the  Roulette. 

The 
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The  whole  operation  of  faihioning  a  gun-flint  is  perfonned 
in  lefs  than  (me  minute. 

A  good  workman  can  prepare  a  thoufand  good  chips  or  The  nte  of 
fcales  in  a  day,  if  his  flints  be  of  good  quality,  andhecanalftf  J^^^^'^jJ^ 
fafhion  five  hundred  gun-flints  in  a  day ;  confequently  in  three  ui  three  dayt • 
days  he  will  cleave  and  finifh  a  thoufand  gun-flints  without 
further  affiflance. 

This  manufacture  leaves  a  great  quantity  of  refufe ;  that  is  Much  refufe  oi 
to  (ay,  about  three  fourths  of  the  whole  flone;  For  there  are 
not  more  than  half  the  fcales  which  prove  to  be  well  figured, 
aeiid  nearly  half  the  mafs  in  the  befl  flints  is  incapable  of  heinf^ 
chipped  out :  fo  that  it  feldom  happens  that  the  largefl  piece 
will  aflford  more  than  fifty  gun-flints.  The  larger  pieces  of 
refufe  are  fold  for  the  culinary  purpofe  of  ftriking  a  light. 

The  gun-flints  when  completed  are  forted  out,  and  (old  at 
difierent  prices,  according  to  their  degrees  of  perfeAion,  from 
4  to  6  decimes  (or  pence)  the  hundred.  They  are  claffed  into* 
fine  flints  and  common  flints ;  and  according  to  their  applica« 
tton  into  flints  for  piflols,  fowling  piec*es,  and  muikets. 

The  fabrication  and  commerce  of  gun-flints  in  France  is  in  Load  ittntite 
fome  rteafare  confined  to  three  communes  of  the  department  of  the  mMiuhc 
of  Loir-et-Clier,  and  one  department  of  the  Indre,  as  was  be* 
fore  mentioned,  namely,  the  commune  of  Noyers,  2,400  me-»' 
tres  eafl  north-eafl  of  St.  Aignan ;  the  commune  of  Couffy  at 
5,600  metres,  and  that  of  Meunes  at  one  miriameter  eafl  fouth* 
cafl,  and  in  the  latter  department,  the  commune  of  Lye  9  ki- 
lometers to  the  fouth-weft  of  St.  Aignan.  The  inhabitants  of 
thefe  communes  employed  in  this  fpecies  of  indufb'y  are  about 
800,  and  they  have  excavated  great  part  of  the  plain  they 
inhabit. 

A  fingle  workman  named  Stephen  Buffet,  who  emigrated  Elfewhrrt 
firom  the  commune  of  Meunes  to  the  banks  of  the  Seine,  where  P"^^'<*- 
he  has  carried  on  this  art  for  about  thirty  years  by  himfelf,  was 
the  perfon  from  whom  Dolomieu  obtained  the  prefent  inflruc- 
tions.  There  are  a  few  other  places  in  France  where  this  art 
is  pradlifed,  but  in  none  to  the  extent  of  the  places  before 
mentioned.  The  author  has  not  met  with  this  manufactory  in 
any  other  countries,  except  in  the  territory  of  Vicenza,  and 
one  of  the  cantons  of  Sicily.  He  remarks  that  it  may  be  car- 
ried on  elfewhere,  though  probably  Overlooked  by  travellers, 
on  account  of  its  apparent  infignificance.  I  believe  it  is  prac- 
tifed  at  Purfleet,  in  the  county  of  Kent,  and  in  various  other 
parts  of  England. 
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I^erfrom  Dr,  Beodoes  on  Prognojlics  qf  the  Weatlier,  the 
Effk&ft  qfthe  NitrouM  Oxide,  and  other  Olgedts, 

To  Mr.  NICHOLSON. 
SIR, 

Clifton,  Jan.  9,  1802. 

Probibility  diat  Ol^C£  the  late  &11  of  fnow^  I  have  been  alked  by  feveral 
?*•  *"!!S*f  P^^pl^i  ^ow  I  would  now  apply  the  [yinciple,  dated  in  a 
mer  ma;  prove  letter,  inferted  in  one  of  yoar  former  Numbers  *.  My  anfwer 
^^  was,  that  it  induced  me  to  fufped  a  correfponding  great  fall 

ia  the  N.  and  N.  £.  regions.     If  thi$  be  the  fa6t>  and  if  no 
unknown  cak)ri(ic  procefs   take  pUice  between  us  and  thek 
Q^IMator^  it  would  furniQi  an  unfavourable  prognoiUc  with  re- 
gard tp  the  weather  of  the  enfubg  fpring  and  fummer. 
How  dicwea-        We  <:an,  I  fufpe£l,  only  attain  a  degree  of  prefcience  con-; 
fa^^,^        owning  the  feafons,  by  comparing  the  order  of  the  moft  ob- 
vious meteorological  events.     This^  you  know>  was  the  way 
in  which  the  Aril  improvements  were  made  in  ailronomy.     In 
order  to  gain  another  4)oint  of  comparifon,  I  beg  leave  diBi- 
dently  to  propofe  a  conjecture,  refpeCling  the  duration  of  dlf- 
fiafciAt  &Uftof  fnow.    The  duration^  I  fuppofe,  will  bear  fome 
Conjcdlure.        proportion  to  the  quantity  on  the  grounds     For  example,  if  an 
imh  qfjhawfail,  v^n  the  thermometer  ha$  been  within  the  tutlte 
prec€4ing  hourg  above  32*  it  xmll  either  lie  a  much  Jhorter  time 
(ham  if  fix  inches  fall,  Jbas  to  lie  under  tliefame  condition.     Per- 
haps the  duration  will  generally  be  at  leafi  equal  to  the  fquares 
of  the  depths. 
Atmofpherie  Yott  will  fuppofe  that  I  found  my  conjcdure  upon  fome 

currents  of  dif-  (q^  of  reafouing.  I  deduced  h\\s  both  of  fnow  and  rain,  after 
^y^g.  Dr.  Hution,  from  the  mixture  of  airs,  unequally  heated.     I 

eoafider  (how  falling  and  lying  in  quantity,  as  the  fign  of  a 
great  current  of  air  from  the  polar  regions,  particularly  wlien 
the  wind  has  blown  for  fome  time  from  the  oppofite  point**  ;- 

•  Philof.  Journal,  Quarto  V.  131.  The  principle  is  that.  If  there 
be  an  unufiudfaU  offnt^  in  the  coutt/triej  on  the  N,  and  N,  E,  our 
fkmmer^  cmtnis  paribus,  wiU  be  cold  and  <wf /^ 

that 
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that  h,  when  a  large  body  ofair^  at  above  Sa'',  has  gone  to 
the  northward  of  thefe  iflands.  If  the  fnow  lie  to  any  depth, 
I  imagine  this  to  be  a  fign  of  the  preponderance  of  an  under* 
current  from  the  fame  quarter,  which  will  generally  produce 
a  trofl  of  foroe  continuance,  as  well  as  fiiow  in  the  iiril  m- 
Hance,  Where  a  S.  or  S.  W.  wind  prevails^  the  ihow  wiU 
cliange  into  rain,  and  not  lie  to  any  depth. 

1  abridge  this  precarious  fpeculation,  (which  it  would  beQjterj* 
eafy  to  extend  into  a  pamphlet}  and  fupprefs  many  explana*^ 
tions^  in  order  merely  to  propofe,  as  a  query,  Whctlicr  afnaw^ 
like  that  lUuch  now  covers  the  earik,  be  not  aiways  a&ualiy  the 
forerunner  of  afroft  qfjhme  dap,  and  generally  qf  Jbrne  tixeks, 
continuance  T 

During  the  prefent  week  we  had  the  curious  phenomenon  On  tbe  i 
of  a  thaw  for  (I  believe)  near  48  hours,  with  the  wind  at  °^***' ^^^*_ 
N<  E.  which  no  doubt  arofe  from  a  confiderable  upper  cur- 
rent from  the  contrary  quarter,  at  no  great  elevation.  But  the 
c|uantity  of  fnow,  already  on  tlic  ground,  made  me  venture 
repeatedly  to  fay,  that  the  weatlier  would  not  foon  change  to 
a  compleat  thaw. 


In  a  n»ort  time  I  Intend  to  pat  to  prefs  a  report  of  the  ope-  M( 
rations  at  the  pneumatic  inftitution  here.  The  nitrous  ^^^^^^i^'n^ 
has  jullified  the  expe6lation,  originally  formed  of  its  powers  in 
pal^',  and  alfo  as  a  rcjlorative,  if  I  may  employ  this  abufed 
word,  to  certain  con(lilutit>nH  uniformly  broken  down,  and  hat 
proved  an  admn-able^Jwj/Afr  of  the  fufferings  of  old  age.  We 
(I  fpeak  of  myfelf  and  other  perfons,  concerned  at  the  infti'- 
tution)  have  frequently  witnetr«^d  in  new  patients  the  tempo- 
rary refli  tut  ion  of  Ihe  vtilmitary  power  over  a  perfefily  para- 
lytic hmb  during  the  a€t  of  inhalation »  This  powcf  has  be- 
dtoie  permanent  afterwards  in  fome  inftances,  but  not  always^ 
though  perhaps  not  from  want  of  efficacy  in  the  air.  It  haf 
alfo  been  difcovered  here,  that  oxigen  gas,  long  inhaled, 
affe^s  the  growth  and  the  internal  parts,  cfpecially  the  bone^, 
in  a  very  extraordinary  manner.  The  cffe^  on  the  bones  I 
had  anticipated,  and  the  altered  growth,  feenis  a  natural 
confeqnence*  Some  accurate  drawings  by  Mr.  King  will 
fervc  to  exhibit  tliele  effc6U* 
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*  We  fhall  have  to  report  alfo  fome  coniiderable  improve- 
nents  in  medicine  from  die  tife  of  new,  or  little  known  re> 
lAedies.  Will  you  allow  me  to  mention,  that  I  (hould  l>e 
glud  to  engage  with  an  affive  and  ardent  young  enquirer, 
Who  has  already  fome  readinefs  in  common  chemical  proceffes. 
His*  employment  would  be  in  refearches,  conne^ed  with 
medicine  and  phyfiology.    If  fuch  a  perfbn,  refident  in  Lon« 

♦•  \.>don,  ffaould  be  induced  by  this  notice  to  inquire,  he  might 
obtain  fome  previous  fatisfadlory  information  from  Mr.  Davy 
at  the  Royal  Infhtution. 

*  Wifhing  your  improved  Journal  the  fupport  it  merits, 

*  I  am,  SIR, 

^^.  .  .  .  Refpcdlfully  your's, 

'^   *  .  , .  THOMAS  BEDDOES. 


IV. 

On  tfte  ^uaniiiy  of  Nutriment  to  he  obtained  from  various  Kinds 
qf  Pones,  and  the  beft  Method  qf  extrading  it,  by  Prqfejfor 
Proust. 

PMlToB  Un-  '  JVIR-  PROUST,  profefibr  of  diemiftry  at  Madrid,  has  pub- 

fitoctrfAt*"  ^^'"^  *  ^^"^^^  intitled  an  Inquiry  into  the  Means  of  In>prov-. 

bMkib  ing  the  Subfi/lence  of  the  Soldier,    The  following  is  a  fum« 

mary  of  wliat  it  contains  of  mod  importance,  and  of  general 
utility. 

[tllyfroinboncf.  •  ^^  ^^  ^o^g  been  known,  that  a  very  agreeable  and  nutri- 
tiotts  food  might  be  procured  from  bones :  a  food  particularly 
fecommended  as  a  reflorattve  under  the  name  of  hartlhom 
jelly,  which  is  in  fa6t  procured  by  boiling  (havings  of  bones, 
the  common  hartfhorn  (havings  of  the  (liops.  All  that  is  want- 
ing, is  a  cheap  and  eafy  mode  of  procuring  this  jelly  in  fuffi- 
cient  quantity  from  a  fubftance  now  commonly  thrown  away  ; 
for  bones  aftt^r  they  come  out  of  the  pot  are  as  good  for  the 
purpofe,  and  nearly  as  productive,  as  fre(h  bones.  The 
Ihavings  are  too  dear.  Papin's  digeder,  which  has  been  em- 
ployed>  is  a  machine  too  expendvc  for  the  poor,  too  dange- 
fou^  for  common  ufe,  and  apt  to  give  the  jelly  a  burned, 
tafte.  ' 
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•  •  To  obviate  alt  thefe  obje6iions»  nothing  more  is  necefl2urf»  Mode  of  pro- 
than  to  reduce  the  bones  to  powder ;  which  may  be  very  re»>  *^'*""8  *^ 
dily  done  between  a  pair  of  toothed  iron  cylinders,  as  in  the  ' .  ' 

ammoniac  works.     The  bones  thus  comminuted  are  to  be  '^ 

boiled  in  eight  or  ten  times  their  weight  of  water  for  the  fpace 
of  four  hours,  or  till  about  half  the  water  is  wafted,  when  tho 
liquor  will  be  found  on  cooling  of  a  due  gelatinous  confiftence. 
A  veflcl  with  a  tight  cover  (liould  be  iifed,  that  the  water  may 
acquire  as  much  heat  as  pofllble ;  and  it  fliould  not  be  of  cop* 
per,  as  this  metal  is  eafily  diffolved  by  animal  mucilage. 

It  is  to  be  obferved,  that  bones  from  different  parts  afibrdPropordoniof 
idifferent  proportions  of  jelly,  by  which  of  courfe  the  quantity  i^  *°  differen 
of  water  ihould  be  regulated.  According  to  the  experiments 
of  Mr.  P.  five  pounds  of  the  middle  part  of  the  bone  of  a  leg 
bf  beef  will  afford  nine  pints  of  jelly ;  the  fame  quantity  Of  the 
bone  of  the  joint,  fifleen  pints ;  of  the  ribs  and  fpine,  eleven 
quarts ;  of  the  rump  and  edge  bone,  thirteen  quarts.  Five 
pounds  of  mutton  bones  of  every  fort  together  give  nineteen 
pints  of  jelly.  Pig's  bones  yield  a  little  more.  To  Mr.  P*s 
tafte,  the  jelly  from  pig's  bones  was  the  moft  agreeable  of  all : 
that  from  mutton  had  the  diftingiiifhing  flavour  of  the  meat. 
Of  tlie  jellies  from  beef  bones  that  from  the  ribs  was  moft 
pleafing,  both  to  the  fight  and  palate,  that  from  the  leg  and  •      ' 

joints  leaft. 

In  warm  weather  the  liquor  muft  be  boiled  down  fomewbat  •'  ■  ^ 

more,  if  it  be  intended  to  afTunie  tlie  fame  gelatinous  confift* 
cnce  when  cold ;  as  the  fame  quantity  of  bone,  that  would 
afford  a  quart  of  jelly  in  winter,  will  not  yield  above  a  pint 
and  a  half,  or  a  pint  and  a  quarter  in  fummer,  but  then  it 
contains  proportionally  more  nouridiment. 

If  this  jelly  be  boiled  till  it  acquires  a  confiftence  a  little  partible  jelly 
thicker  than  a  fyrup,  then  poured  out  into  plates,  and  when 
cold  cut  into  pieces  and  dried  on  a  net,  it  will  keep  a  long 
time,  and  be  particularly  ufeful  at  fea.  One  ounce  of  thii 
dry  portable  jelly,  being  foaked  in  water  for  a  quarter  of  an 
hour  to  foflen  it,  and  then  boiled,  will  make^from  a  pint  and 
a  quarter  to  a  quart  of  jelly,  according  to  the  feafon,  and 
equally  jas  good  as  that  which  is  frefh  extracted, 

Mr.  P.  prepares  a  very  pleafant  reftorative  for  the  fick,  as 
be  informs  us,  by  adding  an  ounce  and  a  half  of  fugar,  andia 
little  fait,  to  (ourteen  or  Jfieen  onnoes  of  the  jelly,  and  then 
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A^OBg  ft  into  an  eteat^  with  brdve  fwvet  a^ 
ahMMidf,  and  a  fittle  onuige  ped. 
tetykrfnt<  knottier  advanti^  to  bo  dorivod  fifom  thoTo  fefiifii  bones  it 
fho  int.  Bdbre  grinding  them  to  extrnd  tbe  jdly,  Mr.  P. 
dMipt  them  into  pieoet  oboat  on  inch  kmg  with  o  deaver, 
ftlfCfwtt  them  into  a  kettle  of  boiKng  water,  and  lets  them  boil 
iboot  a  qmurter  of  an  hour.-  The  fat  obtained  in  this  manner 
ftom  fixteen  pounds  of  mmp  and  edge  bones  weighed,  when 
caU,  two  pounds ;  and  firom  the  lame  quantity  of  the  bones 
of  the  joints  he  obtained  four  pounds  dl  folid  &t.  This,  he 
obfef^'es,  when  firefti,  may  be  ufed  for  irarioos  culinary  par- 
pofes ;  and  when  it  has  been  kept  fer  fonm  time  expofied  to 
tbe  air,  it  becomes  very  good  tallow  (at  making  candles. 


iflffkrwaium  an  the  ^fi^  which  take  Place  firom  ike  DeftnSdon 
<(f  Hkt  Membnma  Tgmfam  nf  the  Ear ;  %vUh  an  Aectnmt  qf  oa 
•    OptraiUmforthcBmocairf  afarikidar  Sp 
.    2^  Mr.  AsTLKT  CoorsR.  * 

g^  gr  tofe  of  After  referring  to  a  former  paper,  in  which  he  had 

tfmfSSuMP^'^'^9  ^y  ^^'  ^^  ^  aperture  in  the  membrana  tjmpani 

•ecata  Aeaf-    does  not  dimioifli  the  fecuky  of  hearing,  and  that  a  complete 

""^  4dlrtt^on  of  the  membrane  does  not  occafion  a  total  lofs  of 

that  fenfe,  Mr.  Qocqper  obferves,  that  there  are  various  cauTes 

VirioiiscaBte  by  whieh  the  membrane  may  be  injured  or  deftroyed.    Of 

j„y^      ^^Aafii  thp  moft  common  is  fuppuration  in  the  meatus  audito- 

rins.    In  perfons  of  a  delicate  confiitution  and  irritable  habit 

fte  ^r^wax  is  liable  to  be  hardened,  gradually  bringing  on 

daafiicfi^  and  then  exciting  inflammation. and  fuppuration. 

If  this  be  not  remedied,  not  only  die  membrane  lining  the 

iMattts,  but  that  of  the  tympanum  al(b,  will  be  defiroyed, 

ihe  finaU  bones  of  the  tympanum  be  diicfaarged,  and  Ibme- 

times  confideraUeexIbiliatioos  take  place.    At  Fig.  4,  PI.  VI. 

it  a  view  of  the  membrane  of  the  tympanum  hcerated  by  a 

Mow  on  the  head ;  probably  finofn  the  air  being  driven  into 

the  meatus  with  Tiolence.    ChiUren  often  introduce  (mail 

piecet  of  flate  peocil,  and  even  pins,  into  their  ears. 


•  Abridged  fiomthaPhildbfliicalTfaiifiA^ 

in 
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"tti  csctradrng  which  confiderablc  lacerations  have  been  m 
in  the  nierabrana  t^Topani,  Fig,  S  flicw*  one  torn  in 
tempting  to  remove  a  pin. 

The  membrana  tympani  ma)'  be  eafily  feen  in  fome  perfons,  How  the  roem- 
by  diredling  the  rays  of  the  fun>  or  a  condenfed  light  from  a  ^^^*  ^^ 
*  Common  lamp,  into  the  ear  ;  bnt  this  is  not  \1\q  cafe  in  all ;  ^H 

t>r  the  meatus  differs  confiderably  in  difTerent  perfons,  both  ^1 

in  its  depth  and  diameter.     If  the  car  be  clear  of  wax,  the  Its  ippcinnce. 
membrane  has  a  bright  tendinous  appearance  ;  and  an  aper-  Meani  f*f  aif- 
ture  in   it   appears   as  a  dark   Ipot,  which,   by  the  livery  ^^*'?^y"'P*^^ 
rfurface  of  the  membrane  furrounding  it,  is  rendered  diftindly 
"perceptible*     If  there  be  an  aperture,  air  alfo,  upon  blowing 
the  nofe  with  violence,  will  be  forced  with  a  whiilling  noife 
through  the  ear ;  the  fmoke  of  tobacco  may  be  driven  from 
the  mouth  through  the  ear ;  or  water  may  be  injefled  from 
the  ear  into  the  throat. 

If  the  whole  of  the  membrane  be  dellroycd,  and  three  out  Effefti  of 
of  four  of  the  fmall  bones  of  the  tympanum  be  removed,  an  Jf  ^^"   '^^  * 
almoft  total  dcafncfs  cnfues ;  but  Uie  ear,  afler  a  time,  begins 
to  rcco\  er  its  powers,  and,  in  the  end,  regains  them,  with 
that  degree  of  imperfeftion  only,  which  was  dcfcribed  in 

the  cafe  of  Mr.    P ,    in   Mr.    Coopef^s   former   paper. 

•When  the  m<.'mbrane  of  one  ear  only  is  dertroyed,  a  greater 

Segree  of  dcafnefs  takes  place  in  that  ear,  than  would  happen 

1  either,  wore  the  mcmbraiie  dcftroycd  in  both.     This  pro- 

bly  arifes  ftum  the  dirulc,  into  which  the  impcrfefl  ear  falls. 

Thus  Mr.  G — > — ,  at  3i\  early  period  of  life,  loft  a  great  per-  Fij< 

^^fon  of  the  membrana  tympani  of  the  left  car ;  and  as  he  heard 

fomewhat  belter  with  hi^  right  ear,  he  was  little  in  the  habit  of 

j*em ploying  the  lett,  till  at  lenglh  he  conhdered  hjmfelf  almoft 

"totally  deaf  in  it.     Becoming  deaf  uy  tlie  right  ear,  however, 

and  cdnfequently  obliged  to  employ  the  left,  he  found  it  by 

Tio  means  deprived  of  its  powers. 

Thefe  obferxations  have  induced  Mr»  Cooper  to  fry  the  Co«<>f  •fpwj* 
feci  of  an  operation,  which  has  proved  fuccefsful  in  feveral  e  tft^B 

fiances  of  one  fpecJes  of  deafnefs, — that  which  arifes  from  ^* 

bbflrufbion  of  the  Kuftachian  tube.     Of  this  obilru<^ion  there  The  Euftachlan 

e  feveral  caufes.     A  common  cold,  atfeding  the  parts  con-  ^^ruacd  Vom 
[liguoas  to  the   orifice  ot  the   tube,  may  prevent  the  fi-ee  fct crai  caufej, 

paflkge  of  the  air  into  tlie  tympanum.     The  deafnefs  thus  oc- 
'  cadancd  is  tn  general  temporiryj  but  it  may  become  per- 

maoeotj 


4 


)04  OH  TBI  MEMB&AVA  TYMPANI  OF  TU£  EAR* 

nanent^  if  a  frequent  recurrence  of  fuch  attacks  produce 
permanent  enlargement  of  the  tonfils.  The  fcarlet  fever 
occaiions  ulcers  in  the  throat,  which,  in  healing,  frequently 
clofe  the  Euftachian  tubes.  A  venereal  ulcer  may  have  the 
s  fame  eflfeft.     The  tube  has  been  clofed  by  an  extravafation  of 

.blood  in  the  tympanum.  And. in  one  inflance  a  flridure  in 
the  tube  rendered  the  pafTage  extremely  difficult.  In  this 
cafe,  by  forcing  air  from  the  mouth  into  the  cavity  of  the 
tympanum,  and  then  preffing  gently  on  the  ear  to  expel  part 
of  the  air  from  the  cavity,  an  immediate  increafe  of  the  power 
of  hearing  was  produced.  Thefe  are  the  moil  common  caufes 
.  of  obArudion  in  the  Euftachian  tube ;  and  Mr.  Cooper  has 
reafon  to  think,  from  the  experience  he  has  already  had,  that 
they  may  all  be  remedied  by  pundluring  the  membrana  tympani. 
Jn  fupport  of  this  opinion  he  gives  four  fele^  cafes,  one  of 
which  is  the  following : 
2Mk  o£  datfetrt  Mr.  Round,  of  Colchefler,  confulted  Dr.  Baillie  refpe^ing 
»tfcd  bvpanc-  jjjg  (qj^^  ^^^  Jq^^  Round,  aged  feventeen,  who  had  laboured, 
tfineoftKe  'from  his  birth,  under  fuch  a  degree  of  deafnefs,  as  would 
ympanuffif  have  incapacitated  him  from  engaging  in  bufinefs.  Dr.  Baillie, 
having  fatisfied  himfelf  that  there  was  no  nervous  defed  in 
^he  ear,  referred  him  to  Mr.  Cooper.  He  found  that  this 
gentleman  had  been  bom  with  an  imperfedt  ftate  of  the  fauces, 
vrhich  rendered  him  incapable  of  blowing  his  nofe ;  that  the 
Euilachian  tubes  had  no  openings  into  the  throat,  and,  there- 
fore, that  he  was  unable  to  force  air  from  the  mouth  into  the 
car.  The  auditory  nerves,  however,  were  perfedl  5  for  he 
could  diftinftly  hear  the  beating  of  a  watch,  if  placed  between 
the  teeth,  or  againft  the  fide  of  the  head  ;  and  he  had  never 
perceived  any  buzzing  noife  in  his  ears.  Our  author  there* 
fore  advifed  him  to  fubmit  to  the  operation  of  perforating  the 
ipembrana  tympani ;  to  which  he  cheerfully  confented.  The 
moment  this  was  done,  a  new  world  was  opened  to  him ;  and 
the  confufion  produced  by  the  number  of  founds,  which  im- 
mediately ilruck  his  car,  made  him  fink  upon  a  chair,  almoin 
in  a  iiunting  flate.  From  this  ftate  he  recovered  in  about  two 
minutes;  and,  finding  that  his  hearing  was  completely  re- 
flored  upon  the  one  ifide,  he  v^iflied  the  operation  to  be  per- 
formed upon  the  other  j  whicli  was  immediately  done,  with 
&e  fame  happy  refult,  and  without  his  experiencing  the  fame 
confufed  fen&tion  as  before,     Near  two  iponths  afte^  thf 

operation^ 
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operation,  Mr.  Cooper  had  the  pleafure  to  receive  an  aflflir-     • 
ance  from  him,  that  he  had  futTered  no  relapfc,  nor  any  in- 
convenience from  the  openings  which  had  been  made,  and 
that  his  hearing  continued  perfect. 

The  operation  confifts  in  paffing  into  the  ear  a  canu la,  of  Mode  of  per- 
the  fize  of  a  common  probe,  in  which  a  trocar  is  concealed  ;  op™J^^ 
tlie  canula  is  to  reft  upon  th^  mcmbrana  tympani,  and  the 
trocar  is  then  to  be  thruft  through  the  membrane.  TJie  trocar 
(liould  be  fo  adjuded,  as  not  to  pafs  more  than  one-eighth  of 
an  inch  beyond  the  canula,  to  prevent  its  reaching  the  oppo- 
iite  fide  of  the  cavity  of  the  tympanum.  Should  it  however 
touch  the  periofleum  of  tlie  tympanum,  it  can  be  produ6live 
of  no  ferious  harm.  •  The  aperture  fliould  be  made  in  the 
anterior  and  inferior  part  of  tiie  membrane,  under  the  iiandle 
of  the  malleus,  which  mufl  not  be  injured  in  the  operation  ; 
and  it  is  therefore  neceflary,  that  the  operator  be  acquainted 
witli  the  exact  fituation  of  this  bone.  Though  the  membrana 
tympani  is  vaicular,  the  velFels  are  (o  fmall,  that  they  bleed 
but  little;  and  therefore,  if  much  blood  be  difcharged,  the 
operation  cannot  have  been  properly  performed.  In  an  ear 
otherwife  healthy,  the  operation  is  attended  with  fo  flight  a 
degree  of  pain,  that,  when  it  has  been  performed  in  one  ear, 
the  patient  expreflcs  no  unwillingncfs  to  fubmit  in  the  other. 
The  fenfation  it  occafions  is  momentary;  and  no  fubfequent 
inconvenience  of  any  kind  arifes :  though  if  tlie  car  have  been 
previoufly  irritated  by  ftimulating  applications,  the  operation 
will  be  painful,  and  (hould  be  deferred,  till  the  inflammation 
}ias  fubfided. 

As  this  operation  affords  relief  only  in  cafes  of  clofure  of  Cifei  in  which 
^he  Euftachian  tube,  attention  fliould  be  paid  to  tlie  following  *'  *"^'**?  "^"^ 
criteria  of  tliis  defed. 

If  a  perfon,  on  blowing  the  nofe  violently,  feel  a  fwelling  Criteria  for 
in  the  ear,  from  the  membrana  tympani  being  forced  outward,  <*|ft*n8"»fh'n| 
the  Euftachian  tube  is  open.     Though  the  tube  be  clofed,  if 
the  beating  of  a  watch  placed  between  the  teeth,  or  preffed 
againft  the  fide  of  the  head,  cannot  be  heard,  the  operation 
cannot  relieve,  as  the  power  of  the  auditory  nerve  muft  have 
been  deftroyed.     In  a  clofed  Euftachian  tube  tliere  is  no  noife 
in  the  head^  like  that  accompanying  nervous  deafnefs.     Laftly, 
it  is  right  to  inquire,  whether  the  deafnefs  were  immediately 
preceded  by  any  complaint  in  the  throat. 
*        '  The 
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The  ctafei  of  The  caufcs  of  deafnefs  are  extremely  ntimeroas ;  and  many 
inerousy  and  "  ^^  ^^^®  which  afTeft  only  the  meatus  auditorium,  the  mcm- 
mny  cafei  may  brana  tympani,  the  cavity  of  the  tympafitrm^  and  the  Eu(la< 
^£^?^  **^  chian  tube,  admit  of  relief  from  furgery. 
Nenroui  deaf-  But  there  is  one  fpecies,  in  which  it  would  be  abfurd  to 
ndu  cxped  this  from  any  operation  upon  the  membrana  tympani. 

This  occurs  more  frequently  than  any  other,  happening  gene- 
rally in  old  perfons ;  but  fometimes^  in  the  delicate  and  irri- 
table, in  the  earlier  ftages  of  life.  Anxiety  and  diflrefs  of 
mind  have  been  known  to  produce  it  Its  approach  is  gene- 
rally gradual ;  the  perfon  hears  better  at  one  time  than  at 
another ;  a  cloudy  day,  a  warm  room,  agitated  fpirits,  or  the 
operation  of  fear,  will  produce  a  confiderable  diminution  in 
ihe  powers  of  the  organ.  In  the  open  air  the  hearing  is  bet- 
ter than  in  a  confined  fituation  ;  in  a  noify,  than  in* a  quiet 
fociety ;  in  a  coach  when  it  is  in  motion,  tfian  when  it  is  ftill. 
A  pulfation  is  often  felt  in  the  ear ;  a  noife,  refembling  fome- 
times  the  roaring  of  the  fea,  and  at  others  the  ringing  of 
diftant  bells,  is  heard.  This  deafnefs  generally  begins  with  a 
diminifhed  fecretion  of  the  wax  of  the  ear,  which  the  patient 
attributes  to  fome  unufual  expofure  of  the  head  to  cold  ;  and 
May  be  cured  in  this  continues  as  long  as  the  difeafe  remains.  It  may  be 
the  commence-  cured  in  the  commencement  by  the  application  of  fuch  ftimu- 
Ij^^  lants,  as  are  capable  of  exciting  a  difcharge  from  the  ceru- 

minous  glands ;  for  which  purpofe  they  Aiould  be  introduced 
into  the  meatus.     But  if  thefe  be  ufed  fo  as  to  irritate^  without 
exciting  a  difcharge,  they  are  rather  prejudicial  than  otherwife. 
In  cal'cs  of  this  kind  the  operation  has  afforded  no  farther 
relief  than  diminifhing  the  noife  in  the  head. 
Deafnefs  from         Another  caufe  of  deafnefs  is  probably  irremediable.     This 
I^olw"ubftMcc^'^  ^^^  generation  of  a  folid  fubftance  in  the  labyrinth  of  the 
inthe labyrindi. ear,  inflead  of  the  water  with  which  it  rs  naturally  filled. 
Mr.  Cline,  dilFecling  the  head  of  a  young  man  born  deaf, 
and  confequently  dumb,  found  all  the  parts  of  (he  organs  of 
hearing  perfediy  formed,   but  the  veflibule,   cochlea,   and 
femicircular  canals,  were  filled  with  a  fubflance  of  tlie  con- 
fidence of  cheefe. 

Thefe  inftances  of  deafnefs  Mr.  Cooper  tlioUght  it  right  to 
defcribe,  becaufe  they  are  liable  to  be  confounded  with  that 
which  arifes  from  a  clofed  Euflachian  tube. 

4  'sxPLANATioy 
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SXPLAMATIOK   OF   THB   FIGURKS.      Plate  VI. 

Fig.  1  (hews  the  external  ear,  the  meatus  auditorius,  mem- 
brana  tympani,  and  Euftachian  tube. 

A,  the  meatus. 

B,  the  membrana  tympani. 

C,  the  cavity  of  the  tympanum. 

D,  the  Euftachian  tube. 

Fig.  2  (hews  the  perforating  inflrument  as  it  is  introduced 
Jn  the  operation. 

Fig.  3  the  membrana  tympani  of  Mr.  G  ■,  of  which 
.only  that  pari  which  appears  of  a  lighter  colour  remains. 

Fig.  4  the  membrane  lacerated  by  a  blow. 

Fig.  ^  the  membrane  lacerated  in  an  attempt  to  extra£l  a 
pin. 

Fig.  6  (hews  the  membrana  tympani  of  a  medical  man  in 
the  cityj  having  a  fungus  prqje^ing  through  it.  In  this  ear 
)be  b  confiderably  deaf. 

Fig.  7  the  other  membrane  of  tlie  fame  gentleman. 

Fig.  8  one  of  the  membranes  of  Mr.  P— ^ — ,  whofe  cafe 
was  defccibed  in  the  former  paper. 

Fig.  9.  A  membrana  tympani  in  its  natural  (late,  fhewing 
the  attachment  of  the  manubrium  to  the  malleus. 

Fig.  10  the  appearance  of  the  membrane  after  having  been 
pun^ured. 
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^ote  rejpe^mg  the  Ahforption  f^  NUrout  Gaf,  by  Solutions  qf 
Green  Suiphate  and  Muriate  of  Iron,  By  Mr*  H.  Davy, 
DirtSior  of  the  Laboratory,  and  Ledurer  on  Chemfiry  to  the 
Royal  Inftiiution.*^CFrom  the  Author.) 

'  W  HEN  nitrous  gas  is  brought  in  contad  with  folution  of  Selntioa  of  ^ 
green  folphate,  or  green  muriate^  of  iron,  it  is  rapidly  ab*  ^MrotfaiKf 
forbed ;  the  colour  of  the  fluid  alters ;  and  it  becomes,  when  iron,  ablbrbt  s^ 
faturated  with  the  gas,  dark  brown,  and  almofl  opaque.  ^""*  ^  ^ 

Solution  of  fulphate,  or  muriate,  of  iron,  impregnated  with  and  ondergoci^ 
nitrous  gas,  apparently  undergoes  no  change  at  low  tempera-  P^  ch»nte  it 
•ttties,  when  [ytfaiffd  from  the  cootaa  of  the  atmoTi^iere.  tJ^  ^^^ 

J^ut 
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seipo(ed  to  But  if  it  be  expofed  to  it,  it  rapidly  abforbs  oxigen,  lofes  its 

abferbft'oxiKen  *'  ^olour,  and  becomes  acid  to  the  tafte.     In  this  cafe,  the  green 

becomes  acid,     oxide  of  iron  is  converted  into  red  oxide ;  and  a  fmall  quantity 

depofitt  red       of  ammonia  is  formed. 

oxide^  and  af* 

Ibrdf  a  little  When  a  folution  of  fulphate  of  iron,  impregnated  with  ni- 

«"*"*»*••  trous  gas,  is  placed  under  the  receiver  of  an  air  pump,  in  pro- 

The  impreg-  portion  as  the  preflure  of  the  atmofphere  is  removed  from  it. 
Bated  folution,  jt  gives  out  its  nitrous  gas.  When  the  mercury  in  the  gage 
fts  nitroui  gas  ftands  at  about  -^  of  an  inch,  it  becomes  almofi  wholly  freed 
without  change,  from  it,  recovers  its  colour,  and  is  found  unaltered  in  its  pro- 
perties. 
The  fame  folu-  When  folutions  of  green  fulphate,  or  muriate,  of  iron,  im- 
ra^ts  lUtwut  pr^gnated  with  nitrous  gas,  are  expofed  to  the  heat  of  a  fpirit 
gas,  depofits  a  lamp,  nitrous  gas  is  produced  from  them  m  a  very  pure  frate, 
Uttic  red  oxide,  jj^^  fl^j  j^  j^f^j  ^j^^jj.  j^j^  colour,  and  a  fmall  quantity  of  yellow 
and  contains  .,       o-         .     ,  ,  .      .  t^  .      ,     /       ,  . 

Tir»n?^H  oxide  of  iron  is  thrown  down  m  them.     If  examined  after  this 

"  procefs,  they  are  found  to  contain  a  little  ammoniac,  combined 

with  fome  of  the  acid ;  and  the  oxide  of  iron  diffolved  is  green 

oxide. 
Theory.  The  theory  of  thefe  appearances  is  obvious. 

The  nitrous  gu  '^^^  abforption  of  nitrous  gas,  by  folutions  containing  oxide 
I*  ^'*  ^u^^  of  iron,  at  its  minimum  of  oxidation,  at  common  temperatures, 
oity }  probibJy  ^ppcars  to  be  owing  to  a  fimple  combination  between  the  gas 
from  the  attrac-  and  the  fluid ;  owing  probably  in  fome  meafure  to  the  modi- 
ior  oxiKen.  "***  ^^^  affinity  of  the  green  oxide  of  iron  for  oxigen ;  for  the  red 

fulphate  and  muriate  of  iron  have  no  affinity  for  nitrous  gas. 
Sxpofure  to  air  *  The  changes  taking  place  in  the  iinpregnated  foliilfohs, 
trous  gas  into*"'  '^^^^  expofed  to  the  atmofphere,  evidently  depend  upon  the 
acid  {  a  portion  converfion  of  the  nitrous  gas  of  the  folution  into  nitrous  acid, 
alfoTof  the^.  ^^  ^®  abforption  of  oxigen ;  and  upon  the  fubfequent  dccom- 
ter,  are  decom-  pofition  of  a  portion  of  this  nitrous  acid,  and  of  the  water  of 
pofed  by  the  iron  tj,^  (blution,  by  the  green  oxide  of  iron. 

conrcrted  mto  ,  r  ^  .  iri-  t-  /• 

red  oxide.  Heat  feems  to  act  upon  impregnated  folutions,  by  increaf- 

Heat  increafes     ing  the  tendency  of  nitrous  gas  to  aflume  the  claftic  form,  and 

the  tendency  of  |jy  jncreafing  the  affinity  of  the  green  oxide  of  iron  for  oxigen. 

2Kaii<Uifothat  ^^  confequence,  a  portion  of  nitrous  gas  flies  off,  and  another 

^the  iron  to      portion  is  dccompofed ;  its  oxigen  combining  with  the  green 

and*witer!  *^*      oxide,  and  its  nitrogen  with  the  hidrogen  of  a  fmall  quantity 

Hface  red  oxide  of  water,  which  is  adcd  upon  by  a  fimilar  attraction. 

aci  eiTof  0?  ^^      ^^^  abforption  of  nitrous  gas  by  folution  of  common  ful 

gas  and  of  .the    phate  of  iron  was  difcoyeicct  by  Qr.  .FrielUey.    It  bas  beep 

employed 
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employed  by  Mr.  Humboldt  for  the  purpofe  of  afcertaining  water»  Md  «»• 
the  quantity  of  nitrogen  mingled  with  nitrous  gas ;  and  that  ■*°**  ^rfTtST 
experimentalifl,  in  conjunAion  with  Mr.  Vauquelin^  has  at- hidxogen* 
tempted  to  prove  that  tlie  procefs  of  abforption  is  owing  to  an  Hiftory.  Httin- 
immediate  deoompodtion  of  the  nitrous  gas  by  the  water  of  *?]i*"i]^"l« 
the  folution ;  in  confequence  of  which  nitrate  of  ammonia  is  g^  it  completely 
formed.  dccompofedatitr 

This  conclufion  is  publiflied  in  the  28th  volume  of  the  An-  ^^^  in^nU*** 
fudes  de  Chimie,     In  the  39th  volume  of  the  iamc  work,  30  formed. 
Meffidor,  An  9.  p.  1.  Mr.  Berthollet  dates,  that  nitrous  acid  Berthoflet  ap- 
is probably  formed  during  tlie  abforption  of  nitrous  gas  by  fo-  ^^  dccwnpofi-' 
lution  of  fulphate  of  iron  ;  in  confequence  of  the  evolution  of  tioo  j 
a  portion  of  its  nitrogen,  and  in  confequence  of  the  more  in- 
timate union  of  its  remaining  conflituent  principles.     Yet,  in  but  nevertbe- 
the  fame  paper,  he  details  an  experiment  on  the  apphcation^*^"  ****,^'^'^" 
ot  heat  to  an  impregnated  folution,  which  was  attended  with  ^nccs  of  aaiua 
refults  fimilar  to  thofe  defcribed  above ;  and  in  confequence  of  ^"""i  umpera- 
which  he  is  induced  to  enquire,  "  If  the  fulphate  of  iron  is 
capable  of  exerting  two  different  anions  in  nitrous  gas  ;  one 
tending  (imply  to  abforb  it,  and  the  other  to  decompofe  it?'* 
p.  11.  i 

The  general  account  that  has  been  given  in  this  Note  of  The  aothor*t 
tlie  true  nature  of  the  procefs,  is  extracted  from  "  Refearches,  "erTi^S'ofw 
Chemical  and  Philofophical,  concerning  Nitrous  Oxide,  pub-  mercury;  and 

liflicd  in  June,  1 800."     The  experiments  upon  the  abforption  ^^^H^^}}l  he 

.  1       » ^  .    .  r  ,         '^  was  not,  like 

were  made  under  Mercury ;  and,  in  conlequence,  the  agency  thofe  chcmifts, 

of  the  atmofphere^  which  appears  to  have  milled  the  cele-  ^^^^  ^^  ^* 

brated  foreign  chemifts  jull  quoted  in  their  concluiions,  was^nofpherc. 

avoided.  ^ 


VII. 

On  certain  Metallic  Sulphurets.     Bi^? roust,  Prqfejfor  of  Che- 
fnijlrj/  at  Madrid*, 

J  LONG  fuppofed,  that  tlie  iron  in  pyrites  was  oxlded  at  III  founded  ofU 
the  minimum,  and,  fupporting  my  opinion  by  fome  analogies,  l^\^  pyritea 
I  publilhed  it  in  the  year  1795  ;  but  when  my  attention  was  is  oxided.  . 
recalled  to  the  fubjedl,  by  reading  the  Memoir  which  V au- 

^  Jovnal  de  Pbyfique*    Thermidor.   9, 

quelia 


IW 
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qnelin  has  publifhed  on  the  fulphurets,  I  thought  I  cteght  n^* 
longer  to  delay  making  known  the  fads  wliich  have  induced 
me  to  adopt  a  difierent  opinion.  I  made  ufe  of  the  fine  cubi« 
cal  and  dodecahedral  pyrites^  which  are  obtained  in  abun* 
dance  from  an  indurated  argill,  found  in  the  vicinity  of  San 
Pedro  Marino^  near  the  town  of  Soria. 

Four  hundred  grains  of  entire  pyrites  of  the  (ize  of  hemp* 
ieed,  difiilled  by  a  red  heat,  yielded. 

Of  Pure  fulphur        -        75  grains 

Refiduum  -        522 

Lofs  •  3 

Total  400 

Four  hbndred  grains  of  the  fame  of  a  little  larger  iisc, 
yielded. 

Sulphur  -  81  grains 

Refiduum        -  314 
Lofs                 .  5 
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400 
A  moderately  red  heat  is  fufScient  for  «xtra6ling  alf  the 
fulphur  which  they  are  able  to  j^eld.  In  the  firfl  moments, 
a  fmall  quantity  of  aqueous  vapour  paffes  over ;  aflerwards, 
two  gafes,  which  may  eafiiy  be  recognifed  by  their  fmell, 
namely,  the  fulphureous  and  hydrogen -fulphureous,  which  mu- 
tually decompofe  each  other  in  the  water  of  the  recdver,  and 
render  it  milky.  Both  are  owing  to  the  decompofition  of  the 
humidity ;  the  fulphur  paffes  over  afterwards,  and  the  gas  is 
no  longer  perceived. 

Tlie  abftraflion  of  about  20  parts  in  100  of  the  fulphur  from 
the  pyiites,  deflroys  in  a  great  meafure  their  metallic  luflre. 
and  folidity ;  and  though  they  prefer ve  their  form,  they  are 
more  voluminous,  melted  on  all  (ides,  and  may  be  cruflied 
between  the  fingers ;  they  have  only  tlie  dull  colour  of  an  ar- 
tificial fulphuret. 
They  contain  no  Hence  it  is  evident,  on  comparing  the  produQs,  that  if 
**"*"*  oxigen  conf^ituted  part  of  the  pyrites,  we  muft  feek  it  in  the 

refiduum  of  their  diflillation ;  but  the  following  fads  anniliilate 
the  hope  of  finding  it  there. 
Pwmt.  When  we  treat  the  different  oxides  of  iron  with  fulphur  or 

cinnabar,  in  a  red  heat,  the  refults  are,  fulphureous  gas,  and 
common  fulphuret  of  iron.    If  therefore  (he  pyrites  contained 

oxigen. 
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€Q(%en,  it  is  evident  that  the  latter  couU  not  efcape  ^e  at« 

tiadioii  of  the  cootbafiible  fubftance  in  a  h^h  temperature.  ^ 

When  treated  with  carbon^  pyrites  produces  only  fulphiir* 
ated  hidrogen ;  but  if  firfl  deprived  of  12  or  20  hundredths  oC 
of  fttlphur^  it  pre&nts  only  fulphuret,  or  iron  (aturated  with, 
fulphur^  in  the  proportion  of  60  to  100.  It  is  foluble  in  the 
fulpburic,  muriatic,  and  dilute  nitric  acids,  affording  fulphur* 
atc^  hidrogen  in  abundance. 

Pyrites,  therefore,  according  to  thefe  refults,  is  nothing  more  Pf  rhet  Is  a  fiU. 
than  a  fulphuret  formed  by  nature  in  the  humid  way,  and  fur-  ^h"r^**ISl 
charged  with  an  excefs  of  fulphur,  as  if  to  eufure  the  duration  fulphur* 
of  her  work. 

The  pyrites  will  undoubtedly  be  found  to  differ  greatly  from  They  daicr 
each  other  with  refped  to  this  excefs  of  fulphur ;  tor,  accord-  "S^^^f^^ 
lag  to  Henkel,  tliere  are  fome  which  yield  25,28,  even  32  plus  by  diftUb- 
per  cent,  of  fulphur.     It  is  therefore  to  this  furplus  that  the  ^^« 
produA  of  tills  diflillation  belongs,  and  not  to  the  fulphur^ 
which  has  been  combined  with  iron  by  the  invariable  law  of 
the  proportions ;  for  the  metal,  when  (aturated  with  -^^  of 
this  Gombuliible,  yields  none  on  being  expoCed  to  that  tempe* 
ralure  which  deprives  the  pynte$  of  its  excefs. 

The  pyrites,  befides  their  different  known  ufes,  are  of  great  £afy  fiietfaod  of 
ufe  in  a  laboratory.  We  may  fill  a  crucible  with  them,  cover  P"^*""!  W^o^ 
the  powder  with  about  a  third  part  of  filings,  fprinkle  over 
tliefe  a  little  charcoal  powder,  and  afterwards  bring  the  whole 
to  a  red  heat,  without  carrying  it  fo  far  as  to  reduce  them  to 
the  flate  of.fufion.  In  this  manner  we  obtain  a  homogeneous 
mafs,  very  convenient  for  procuring  hidrogen  in  abundance. 

By  what  I  have  jufl  faid,  I  do  not  however  mean  to  imply  The  letft  ful* 
that  all  the  pyrites  refemble  each  other.     Thofe,  for  example,  jj^^^^tft^vt^ 
which  poflefs  the  property  of  becoming  vitriolized,  approach  trioUsed. 
perhaps  the  nearefi  to  the  fulphuret  of  iron  without  excefs  ; 
for  it  is  certain  that  the  pyrites  mofi  charged  with  fulphur  are 
at  the  fame  time  thofe  which  refifl  the  tendency  of  the  ele- 
ments to  deflroy  them  the  longeft. 

The  pyrites  of  Soria  contains  a  little  chalk,  fand,  and  argilf, 
but  not  the  flightefl  trace  of  copper :  its  folution  in  the  nitric 
acid  is  reduced  to  the  minimum  of  oxidation  by  means  of  ful* 
phurated  hidrogen ;  and  the  yellow  powder  which  feparatat 
from  it  is  nothing  but  fulphur. 

Tht 
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ITaivnl  piodoc-     The  pyrites  undergo  a  flow  decompofltion,  by  Which  oxi-- 

ilMoftca  ochre,  gen  is  fubAituted  in  the  place  of  the  folphuo  without  their 
loiing  any  thing  of  ^eir  dimenfions ;  they  are  then  nothing 
ihore  than  red  oxide.  When  the  waters  tranfporti  divide, 
and  attenuate  the  oxided  pyrites,  they  become  changed  into 
red  ochre :  of  this  kind  is  that  which  in  Spain  is  termed  M' 
magna,  from  the  name  of  the  village  where  it  is  found.  It  is 
employed  for  painting  houfes,  marking  (heep,  colouring  the 

- ,   .'  Seville  fnaff,  polifliing  glafs,  &c.     This  earth,  when  diftilled, 

yields  fulphureous  acid  iii  abundance  :  it  announces  its  origin 
by  tlie  remnant  of  fulphur  which  it  contains. 

YeUow  ochre.  As  to  the  beautiful  yellow  ochres,  which  acquire  a  red  co- 
lour by  merely  lofing  their  humidity,  they  proceed  from  the  . 
fpontaneous  decompofi  lion  of  the  fpathofe  ores  :  we  therefore 
find  them  to  contain  lime  and  manganefe.  I  have  obferved 
this  converfion  of  tlie  fpathofe  ore  into  the  ftate  of  yellow  ochre 
in  a  very  diftindt  manner  in  certain  veins ;  that  is  to  fay,  the 
oxides  of  iron  and  manganefe,  when  both  at  the  minimum, 
and  faturated  with  carbonic  acid,  raife  themfclves  to  the  max- 
imum, by  abandoning  the  acid,  which  can  no  longer  remain 
united  witli  them  in  this  date. 

Umber. 
AiMfyfit  of  um-  If  this  earth  be  a  vegetable  refidue,  as  cannot  be  doubted, 
kc  veiiciublc.  **^  origin  is  well  confirmed  by  its  analyfis,  for  it  is  a  compound 
of  oxide  of  iron  and  manganefe,  both  at  the  maximum,  of 
argill,  of  fand,  &c.  As  to  tlie  argill,  it  aboimds  in  the  aihes 
of  certain  kinds  of  wootl ;  I  have  found  it  in  large  quantity  in 
that  of  the  olive  and  careb  trees ;  in  that  of  the  holm  (encina 
in  Spanifli)  I  have  found  the  calcareous  phofphate,  which  I 
negledcd  to  announce  at  the  proper  time.  In  addition  to  my 
fecond  memoir  on  Pruflian  blue,  I  have  to  add,  that  ox's  blood' 
certainly  contains  manganefe. 

6'nlphuret  of  Mercury. 

Meroiry  incin-      Artificial  cinnabar  conftantly  yields  85  per  cent,  of  mer- 

^^V)^  "°^       ^*^^y  ^"  ^^'^  ^"^'  '^^'^^^ '  ®"  ^^  other  it  relinquiflies  1 4  and  \\\ 

of  fulphur  to  the  antimony  which  is  ufed  for  eft*e6ting  its  de-' 

^ompofition.     The  mercury  is  not  therefore  oxiginated  in  ciu-: 

nabar. 

In 
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In  my  youtli  I  made  two  expenments«  which  might  have  Danger«ui  cz- 
cofl  me  very  dear.     I  wifhed  to  coiivert  mercury  into  ciona-  P'**°''°*«  °y  ■** 
bar  m  the  dry  way^  as  I  had  done  by  employing  the  oxides  in  cinnabar  with 
llje  humid  way.     Four  ounces  of  corrofive  muriate,  and  fofur  ?^^*^^  mercury, 
ounces  of  red  oxide^  triturated  with  fulphur,  were  expofed  to 
the  ^re,  each  mixture  in  a  feparate  rotorL     In  lek  than  half 
an  hour,  two  explosions  took  place,  which  were  heard  through- 
out the  exlcnfive  works  of  La  Stilp^tridre,     My  brother,  who 
condu6ied  the  firft  experiment,  being  fuddcniy  overwhelmed 
with  a  thick  fmokc  of  lublimate,  had  nearly  loil  hii  life,  and 
his  lungs  were  long  afterwards  difordcred.     The  refult  of  my 
operation  was,  that  tlie  dome  of  the  furnace  was  thrown  into 
ihe  air,  whilil  the  door  of  the  afli-plt  was  flmttered  againil  a 
wall,  and  narrowly  efcapcd  (Inking  me  in  the  ilomach. 

The  powder  which  arofe  from  tJie  detonation  of  the  oxide 
mixed  with  fu^lphur,  according  to  the  method  of  Bayen,  Is 
cinnabar  of  a  violet-red  colour. 

The  aetliiops,  prepared  with  the  aid  of  fire,  reddens  fpon- 
taneoufly  in  courfe  of  time,  in  tlic  oxidlng  veflels. 

Mercury  poured  into  a  retort  with  melted  fulphur  always  On  the  intfam* 
occafions  an  inflammadon  ;  but  if  both  have  been  previoufly  iMtion  of  the 
jieated,  tJvc  union  takes  place,  and  the  oethlops  affords  cinna-  ^dt, 
Jbar  without  flame.     A$  to  that  which  accompanies  the  procefs 
iifed  by  llic  Dutch,  it  deferves  to  be  better  examined  tlian  haa 
ludicrto  been  done, 

Hydro-fulplmralcd  water,  poured  gradually  into  a  foktlon  Corrofive  fubfi- 

of  fublimate,  decompofes  it  entirely.     The  precipitate  is  mild  °^^  contains 

,  .     .         ■  1  •      »*r  J       JUi  '        /■  1  ^^*^  oxigca  tod 

jnurtate,  and  muriatic  acid  is  dilengaged.     This  rctult  proves,  jaon  add  thm 

that  there  is  not  only  more  oxigen  in  the  oxide  of  fubli mate,  ^^"^^  "■***** 

butalfo,  as  Berth ollet  has  remarked,  more  marine  acid.     If, 

on  the  contrary,  we  poiir  the  folutlon  of  fublimate  into  the  aema^kAhto 

hydro-fulphurated  water,  the  whole  becomes  precipitated  in  ^^ 

the  form  of  aethiops,  and  the  muriatic  acid  remains  alone. 

The  name  o(jlt;cet  muriate  brings  to  my  rccoUeflion  a  fa£l  Anecdote,  fti 

recorded  by  Lcmery  in  die  Memoirs  of  the  Academy.     He^^y  of^j'JJ' 

knew  an  alchemiH,  who  eat  the  mild  muriate  like  bread ;  he  muriate  at « 

has  feen  him  fwalbw  four  ounces  at  a  time,  and  he  affured  "J***'*^*'^* 

^  ^  Ji  VJat  not  1M 

him  that  he  took  from  time  to  time  a  like  dofe,  to  purify  his  muriau.  \\\  M< 
blood,  as  he  faid.     This  anecdote,  the  authenticity  of  which 
cannot  be  fufpe^ed,  induces  me  to  aik  what  we  are  to  tiiink 
of  tlie  18  and  'il- grains  of  ^wovwri«.t  dutcif  which  phyiidans 
Vol,  L — FfifiEUAHY.  i  ar« 
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are  in  the  daHy  habit  of  prefcribing  ?  I  /^eatty  feat  Chftt  if. 
»ay  be  much,  the  fame  wRh  regard  to  its  effects  as  with  thofe 
o^iedative  ialt,  aud  fo  many  other  medicines,  wfiich  have  no^ 
thin^  to  recommend  them,  but  the  honour  which  i«  done  to 
t}iem,  of  affording  them  a  place,  from  age  to  age,  in  our  dif* 
penfcitoiies  and  catalogues  of  the  niatena  mtdica, 
.Mild  munatc  I  find  alfo  in  my  notes  of  llie  fame  period,  that  tJie  mild 

^^t^  ^*^^"'"  muriate,  treated  with  fulphur  in  a  retort,  affords  cinnabar  and 
corrolive  muriate  ;  the  mild  muriate  is  therefore  divided  into 
two  portions ;  one  of  which  is  converted  into  cinnabai:,  and 
the  other  charges  itielf  with  the  oxigen  and  acid  of  the  tirft- 

alibturpeth.  That  turpeth  mineral,    treated   in    the   famo  manner,   if 

changed-  into  ciimabar,  and  quits  tlie  oxigen,  which  goes  to 
form  fulphureous  acid. 

The  concentrated  fulphurlc  acid  decoihpofes  cinnai^,  like 
tlie  p>  rites  and  other  fulphurets,  yielding  to  tfie  xnetal  the 
oxigen  which  they  require  ;  heiKe  the  fulphureous  ackl>  8ic. 


Cuiiuibtir  in  the  humid  uo^. 

H^trcnryprerert       Mercury  having  much  more  affinity  for  fulphur  than  for  oxi 
falfl-— • — • 

fCIU 


faifayc  to  (Nu-    g^jj^  nex'er  fails  to  fliew  its  preference  top  this  combuf^ible. 


Jtls  not  fubjtcl  to  the  law  which  enables  zinc,  tin,  antimony, 

&c.  to  combine  with  fulphur,  without  al>andoning  the  oxigeny. 

Liquid  Tolphu-        F.  Holhnan  was,  I  think,  the  firft  who  thought  of  dccom- 

r^cnJdTmcr!**  P^^iog   the    ammoniacal    fiilphuret   by  means   of  mercury. 

ciiry.)  Baume  and  VViegleb   have  iincc  occupied  thcmfelves  with 

the  fubje^i,  and  in  a  more  cxtenflvc  manner. 

Mercury,  poiu-ed  into  flafks  containii\g  fulpliurct  of  potafli, 
•  or  of  ammonia,  decompofes  them  ciitir<:iy,  and  reduces  them 

which  takes  the. to  potajh  and  annm»iiij»  :   in  the  fpace  of  a  few  days  it  paifes 
^^^'■^j^^**^!^^"  from  the  black  to  il.e  i^^l  erJour.     It  nieioury  required  oxigen 
in  order  to  aifume  the  colotir  of  rinnalxir,  whence  fliould  it 
take  it  ?     'i  his  procxjfs  is  certainly  of  a  very  difoxidating  na- 
ture. 
Megcurial  falti        ^^^^  nitrafc;,  nmriatc?,  fulphate^,  nnd  mercurial  oxiiles  of 
tnd  wiJcs  aJio»   every  kin'i,  all  yield  a?thiops  in  the  fnit  nuuncnt  of  their  mix- 
ture with  ilu»  lulphurcts :  they  all  bi?coine  violently  heated. 
In  Older  to  :uveleratc  thrir  coloration,  it  will  be  futficient  to 
place  ihe  flaik  with  tl.c  mixture,  upon  burning  malt ;  in  an  in- 
liant  ihcy.  be^iu  to  grow  red  at  tlie  p(»jnu  where  the  heat 
exicrt^  its  acliou.     Is  ii  fulphurated  hich-o^tuv  uhiih  they  then 
lofe?     For  mv  part,  I  cannot  tell. 

AU 


All  thefe  cinnabars  differ  with  refpea  to  their  (hade^  of  CO-  Thcfecjanabun 
tour  and  finenefs  ;  feme  are  of  a  tinge  approaching  to  purple,  j^y^jj  p-^'^ 
violet,  &c.     That  of  fublimate  combines  wiHi  a  great  degree  m^pt, 
of  tenuity,  a  vivid  fcarlet  brilliancy.     It  is  much  (uperior  to 
the  richeft  vermilions,  and  it  is  to  be  wiflied  that  painters- 
might  become  acquainted  with  it. 

Others  are  pulverulent,  of  a  dark  or  dull  colour  ;  fuch  are 
thofc  which  the  fulphuret  of  potalh  yields ;  they  have  neither 
the  luftre  nor  the  tenuity  of  tlie  others,  for  they  are  cryftalline. 
For  the  reft,  all  thefe  cinnabars  prefent  no  extraordinary  ap- 
pearances in  fublhnation ;  by  this  procefs  they  lofe  the  brifc 
liancy  which  they  owed  to  their  (late  of  divifion. 

Tin,  which  has  fo  great  an  affinity  with  oxigen,  takes  how-  Tin  6&ei  fu!- 
ever  nothing  elfe  than  fulphur  from  cinnabar;  if  flie  latter  J^.  y^^^^ 
contained  alfo  oxigen,  it  would  take  it  from  it  witli  the  (ame  oikigais  diat 
fecility  as  it  does  the  fulphur ;  and  the  prefence  ©f  the  one  J^m  wrctoL 
would  certainly  be  no  impediment  to  the  tin  becoming  charged 
with  the  other :  for  if  we  heat  a  mixture  of  cinnabar  and  o:dde 
*sf  tin  at  the  maximum,  we  obtain  mercury,  fulphurated  aiddt 
of  tin,  and  fiilphureous  acid.    This  laft  is  Ijere  produced,  as  in 
the  cafe  where  fulphur  is  treated  with  the  oxide  of  tin,  by  a 
redudtion  which  brings  this  oxidie  from  the  maximum  to  a  mi- 
nimum of  oxidation,  of  which  I  do  not  yet  know  the  nfimeri* 
cal  value. 

Sulphuret  qf  Arjemc. 

This  is  alfo  one  of  thofe  which  have  long  deceived  me  by  The  fulpbniett 
the  analogy  which  its  tranfparency  and  colour  feems  to  indi-  J^*^,^^?!^*. 
cate. 

The  arfenical  acid  and  white  oxide,  treated  with  fulphiif, 
lofe  their  oxigen,  yield  fulphurcous  gas,  and  are  reduced  intb 
a  fulphuret,  which  is  tranfparent,  vitreous,  of  a  ycUowifh  red 
colour,  and  capable  of  being  raifed  in  diftillation. 

Pure  arfenic,  treated  in  the  fame  manner,  yields  the  lame 
kind  of  fulphuret,  of  perfeft  Volatility,  cplour,  and  tranfpa- 
rency. 

In  whatever  ways  we  may  expofe  thefe  fulphurets  to  the 
a6lion  of  pulverifed  charcoal,  iron,  tin,  &c.  they  remain  un- 
alterable. Minute  portions  of  fulphureous  gas,  and  fu Iphurated 
and  arfenicated  hidrogen,  appear  at  firft  in  confequence  of  th«( 
moiilure,  bat  nothing  more. 

I  2  The 
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Cfhanden  of 
rulphitrciofco^' 


and  ores 


4f  copper* 


Tlie  native,  'taly,  flexible  orpimonf  meUs  qaietly,  and  (o 
a  viirenu^,  red,  Irarifpafent  mafs,  refemblJng  realgar,  and  Utt-' 
alterable  by  the  a^ion  of  charcoaL  There  may  exifi  natural 
ftiTphuraled  untitles  of  arfcnic,  hut  certainly  Ihefe  are  not  fut^h 
as  ^rc  formed  by  an  elevated  temperature.  The  native  real- 
gar of  Ronda  in  Atidaluliaj  is  alfo  a  metalljc  fulphuret  witli- 
«mt  oxlgen. 

Sulphuret  qf  Copper, 

The  fulphuret  of  cropper  exhibits  a  fecond  inHance  in  tlic 
mineral  kingdom  of  falnhurels  with  a  fiirt-'harge  of  ftilphur. 

As  the  lights  of  ana|yfj«  have  hirherto  been  wanting,  in 
'  order  to  point  out  to  minWalogifts  the  real  chara^eri  of  this 
fulphuret,  they  ha\'e  always  defcribed  it  in  an  imperfed  man* 
ner,  or  confounded  it  with  other  minenil  produflions.  In  it* 
pure/l  rtate,  its  colour  is  always  a  deep  blue,  violet^  or  mi^ed 
with  the  copper  tinge  of  indigo,  if  rubbed  witli  a  fmooth  feb- 
ftance.  Its  colour  is  liable  to  be  difguifod  by  a  mixture  of 
car|>onate  of  topper^  red  oxide  of  iron,  &c.  Bat  when  we 
feparate  thefe  by  fo!utior%  the  fulphuret  h  reftored  to  its  real 
colour. 

More  commonly  the  fulphuret  of  copper  is  difgiiifed  by  its 
intimate  combination  with  the  other  metallic  lulphureta. 

Combined^  for  example,  with  the  fulphuret  of  iron,  it  affortls 
tlie  copper-coloured  pyrites,  in  which  the  exitflence  of  the 
blue  iulphuret  may  cafily  be  de mo nfl rated. 

If  with  thcfe  two  fulphurcts,  confidercd  as  the  bafe^  arc 
combined  tlmle  of  antimony^  lead,  arfcnic,  mercury,  filver, 
zinc,  &c.  each  feparately,  there  rcfults  a  fcries  of  ores  of 
coppT,  rendered  grey  by  as  many  different  mcfals,  but  which 
do  Jiot  on  that  account,  as  niiuefalogiH^  believe,  neceiFariljr 
contain  tilver. 

If  with  the  two  firll  fulphurcts  we  combine-  in  idea  the  2d, 
3d,  ilh,  and  5th  of  thefu  whicli  we  have  jutl  mentioned,  we 
have  in  Lhefe  combinations  as  many  complicated  ores  of  cop- 
per. Amonglt  tiiofe  w  hieh  arc  bfought  Irom  America,  tJicre 
are  othen  likcwife  compounded  \vith  native  (ilver,  the  car- 
bonates of  iron,  manganefc,  lulphiUe  of  barytis,  Src,  Such 
arc  tlie  ditfercMt  fpecies  of  mineializal ions  which  mijiefalogirtf 
have  indifcriminately  comprehended  under  tJKr  two  claOcs  of 
mhiic  and  grey  ores  of  copjtcr^ 

Tilt 
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The  grey  ore  oF  copper  of  La  Crcn,  in  the  kingdom  of 
Valentia,  is  of  this  kind  :  it  is  compofed  of  lour  fulphurcts, 
that  of  copper,  of  iron,  of  antimony,  and  of  mercury.  Do- 
pofited  in  mailes  in  the  calcareoui;  breccias  formed  by  the  re- 
mains of  mountains  which  no  longec  exifl^  it  undergoes  a  de- 
compolition  at  its  furface,  wliich  cowverts  three  of  the  ful- 
phurets  into  oxides,  whilft  that  of  mercury  remains  entire, 
and  imparts  to  the  decompofed  ore  a  brilliant  vermilion  hue. 
At  the  centre  there  is  always  a  nucleus  compofed  of  tliefe  four 
fulpharets  in  their  entire  ftate.  The  analyfi^  of  this  mineral, 
given  by  Fernandez,  is  in  the  Antudet :  but  I  return  to  the 
fulphuret  of  copper,  from  which  I  did  not  intend  to  digrefs. 

Thofe  which  I  have  had  opportunity  to  examine  contain  Copper  pyTitet* 
from  14.  to  15  per  cent,  of  fulphur,  which  is  ealily  extraded  like  that  of  iron, 
r  111  ,11  •       .      1  contains  Ml  ex- 

trom  them  by  a  moderate  heat,  and  what  remains  in  the  retort  ceft  beyond  die . 

is  always  the  blue  fulphuret,  faturated  according  to  an  uniform  ftateof  fulpha- 

proportion.     Tliis  proportion  is  19  per  ctmt.  like  that  of  the 

artificial  fulphuret.     Jf  a  native  fulphuret  of  copper  leaves  86 

of  refiduum,  we  may  precipitate  its  nitric  folution  by  fulphu- 

rated  hidrogen ;  and  the  precipitate  fcparated  from  the  exceft 

of  fulphur  re-produces  86  parts  of  fulphuret  of  copper.    Hence 

we  fee,  that  tiiough  the  native  fulphuret  is  fubjefl  to  an  excefs  of 

fulphur,  it  does  not  on  that  account  differ  from  the  artificial 

fulphuret,  when  it  has  been  deprived  of  this  excels. 

By  the  adion  of  a  red  heat,  the  oxides  of  copper,  mixed  Copper  folplm- 
with  fulphur,  yield  only  blue  fulphuret.  Tlii^J  metal  clocs  not  ^^j-^j,^ 
afibrd  a  fulphurated  oxide,  either  in  nature  or  in  the  produds 
of  art.  Its  formation  is  alwuys  attended  with  a  confldcrable 
extrication  of  heat.  It  is  altonilhing,  if  it  be  duly  confidercd, 
that  it  could  ever  for  one  moment  have  been  miflaken  for  a 
combuflion. 

The  blue  fuIphuret^difTolves  in  copper,  and  forms  the  black  Black  copper, 
coppers,  independently  of  the  iron  which  they  may  contain. 
Acids  of  10  or  12  degrees  feparate  it  from  thefe  coppers  with- 
out decompofing  it. 

On  tfie  Faming  Muriate  of  Tin, 

Since  the  year  1777>  I  have  been  in  the  habit  of  preparing  Fuming  nurMitt 
this  muriate  with  corrofivc  fublimate  and  pulverifed  tin ;  and  **^-5ir***T* 
tliough  I  never  tliought  of  publifliing  thi«;  procefs,  it  was  bt>  mtiAotu 
r-aufe  I  imagined  it  to  be  in  common  ufe  in  every  laboratory. 

But 
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METHOD   or    ■LtACHlMO   ffAVER, 

Butfts,  in  the  laieft  treatifes  of  chcmiflry^  the  ancient  pfocefs 
of  amalgamation  is  iHU  prefcribed,  I  think  it  may  be  ufefiil  at 
prefent  to  recommend  the  ui'e  of  tlie  mere  pulvcrifed  tin. 

Thcfc  are  the  dclails  whidi  I  find  in  my  notes  of  that  per 
riod  ;  they  (hew  tiiat  tlie  following  proportion  is  the  beil :  * 

Twenty-four  ounces  of  fublimate  and  eight  ounces  of  tin 
yield  nine  ounces  of  fuming  liquid. 

Conceiving  that  fome  advantage  might  be  obtained  by  aug« 
menting  the  proportion  of  fublimate,  on  account  of  the  great 
escefs  of  pure  and  femi-oxided  tin  which  is  found  in  the 
reiiduum,  I  made  the  following  trial : 

Thirty-two  ounces  of  fublimate  and  eight  ounces  of  tin 
yielded  ten  ounces  of  the  liquid ;  hence  it  appears,  that  tli<2 
expenditure  of  eight  ounces  of  fublimate  is  not  compenfatcit 
by  more  than  one  ounce  more  of  liquid,    . 

I  (hall  (hew,  upon  another  occation,  that  in  the  fuming 
muriate  of  tin,  as  well  as  in  the  corro(ive  muriate  of  mercury^ 
'  the  bafcs  only  are  oxidated  at  their  maximum,  whilil  the  mu«- 
(Xiatic  acid  remains  in  its  ordinary  fimplc  ilatc. 


VIII. 


Bertbollet^s 
bleaching  pro- 
ceii* 


Ad?4ntagefl  of 
applying  it  to 
yaper. 


A  Memoir  on  the  Method  of  Bleaching  the  Pafie  of  Paper, 
By  Citizen  Lovsel  *. 

JL  HE  advantages  of  the  method  of  CitJBen  BerthoUet  for 
bleaching  thread  and  piece  goods,  by  means  of  the  oxigenaled 
muriatic  acid  arc  univerfally  known.  Citizen  Chaptal  has 
ufefully  applied  this  invention,  to  reftore  the  colour  of  prints 
and  printed  books;  and  he  has  alfo  fimplificd  one  of  its  moft 
important  parts  in  his  new  procefTes  refpe^ing  the  art  of  ap-* 
plying  the  lixivium. 

The  adoption  of  Citizen  Berthollet's  method  to  the  art  of 
paper-making,  is  capable  of  carrying  this  branch  of  induftry 
to  a  ftill  greater  degree  of  perfe6lion,  particularly  in  France. 
We  are  abundantly  fupplied  with  the  raw  materials  proper  for 
manufadaring  paper ;  but  according  to  the  prefent  proccffcs 
of  our  paper  mills,  there  is  only  a  very  fmall  portion  of  the 
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tfij^^  wliich  can  be  nf^'cl  to  manuta^iure  fii^e  while  piperl  AU' 
tlio  reiidue  is  condemned  to  the  iabncaliDo  oi  papers  oS  lufep 
rior  qualiiy. 

The  procefs  ofViotching  the  pufte  of  the  paper  makcrr,  ercn 
vi^cn  produced  from  the  inoii  connnoii  r3^%  will  <x>Rimiini« 
ckte  to  it  the  quality  of  the  bcil  Ibrt.  By  Ihoic  means  oar 
paper  manufudories  may  Supply  our  waiits  in  tine  white  paper, 
ahd  even  obtain  the  prel'erencc  in  foreign  maikeLs.  Tbc  refult 
©f  this  operation  would  be,  that  a  greater  number  of  workmen 
would  find  employment,  and  the  advantages  of  this  increafe 
of  induilry  would  be  of  ftili  greater  national  value,  than  eren 
th<*  foreign  export  which  might  h«  expoded. 

The  fucct'Q  of  bleadiing  the  piiiie  of  paper  by  the  method  Actual  tiial  an4 
of  Citiisen  Kerthollct  is  ho  longer  probiematicaJ,     The  apipli- P"^*"' 
cation  which  Ikh  been  made  to  the  paper  ufed  in  making 
afYignats,  has  placed  this  queftiou  beyond  all  doubt  as  to  its 
folution. 

It  was  at  the  commencement  of  the  ^'ear  2,  tliat  tlie  cooa-in  n^kiqrpa. 
mittee  of  aflignat<«  and  monies  at  the  National  Con\^ntiaiii  ofP"  foramgMti 
which  I  was  a  member,  refolved  to  employ  this  method,  to- 
gether witli  that  of  ilercotypage  which  had  Ijecn  ad(»pted,  to 
oppofe  new  obllades  to  the  practice  of  forgtTy, 

We  particularly  confulted  Citizens  Bertlioliet,  Fourcroy, 
and  Guyton  on  this  enterprize.  7'hcir  approbation  of  the 
projed,  and  the  inforniation  they  afforded  us,  loon  gave  us 
the  power  of  realiting  if.  We  were  alfo  afliited  wiih  the 
knowledge  of  Citissens  W^jher,  y\thenas,  Alban,  Camy, 
Marchais  and  Ribaucour,  who  witii  great  zeal  communicated 
their  proceffes,  and  permitted  us  to  infpecl  their  fe^'cral  jn«* 
nufadories. 

I  fliall  not  here  relate  all  the  previous  experiments  we  made  q^^^^  oftagn* 
before  we  eftabliftied  our  works  on  a  large  icalc,  but  ihall  tioat 
content  mylblf  to  point  out  concifeiy  the  manner  of  our  com- 
mencement, the  agents  we  employed,  and  tiie  means  which 
to  us  appearc>d  the  mofi  fimple  to  obtain  our  dcfircd  purpofe. 
I  (liall  afterwards  add  a  fewobfervations  refpeding  the  means 
of  iltll  greater  perfedion,  which  the  advancement  of  the  fci- 
<nice  fince  that  time  has  rendered  the  iaroe  operations  o^m- 
ble  of. 

Our  firfl  proceffes werfe  executed  precifcly  according  to  the  -j^    '    \^ 
m^hod  of  Citixfn  BepthoU^,  •-  The  raf  ww  fulqedod  m  bieiched  at  da 

fucceffion*'*^^- 


im 
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fuccefliort  to  ditfcrpnt  lees  ^o  bath<i  of  the  bleachm^  Hquor ,* 
and  fulphuric  acid  pointed  out  in  his  memoir.  Berthollet  had 
ihewn,  and  we  were  alfo  convinced  by  our  own  experience, 
that  the  gas  id  lefs  confined  in  the  fimple  fluid,  prepared  with- 
out addition  of  fixed  alkali^  than  it  is  in  that  which  containi 
potafli  or  foda;  and  lliat  it  is  confequently  more  difpofcd  to 
fficulty  of  feparate  and  enter  into  new  combinations.  We  therelore  at 
ng  the  bleach-  ^j.Q  ^^^^jg  y^^  Qf  ^1^1^  jIjjj  ,^  ^  ^^^  ^j^g  workmen  foon 

iikali*  exhibited  a  ftrong  repugnance   to  its  ule  on  account  of  the 

fiunes  it  emits,  which  are  extremely  inconvenient,  even  when 
chalk  15  diffufed  in  the  liquor.     Tliis  inconvenience  forced  us 
to  abandon  it,  though  with  regret.      This   facrifice  was  To 
much  the  more  confiderable,  as  it  occalloncd  a  lofs  of  time, 
and  confiderable  increafe  of  expence.     We  decided  tliat  we 
would  receive  the  gas  in  a  folution  of  potalli ;  but  as  the  dofe* 
in  which  tliis  alkali  may  be  ufed  have  limits  of  great  extent, 
we  endeavoured  to  keep  as  near  as  pofOble  to  that  prepara^ 
tion  which  is  fufficient  to  prevent  the  Jpontaneous  difcngage- 
ment  of  the  gas^  and  by  that  means  caufe  the  liquor  to  lofe  the 
odour  we  were  delirous  of  avoiding.     Thi^  dofe  was  5  kilo* 
grams  of  potafli  to  ]00  litres  of  watefj  (t  I  pounds  avoirdu- 
poife^  to  2 1  £  ale  gal  Ion,., ) 
The rig« became      The  rags  bleached  in  this  manner  became  of  the  moft  bril- 
wh7n''o^F!^ned''by  ^*'^*  ^'"*^-     NeverthcIef^,    a  part  of  tliis   perfeaion  difap- 
thc  mill  wrc      peared,  when  the  rag  was  converted  into  pallc,  and  that  paile 
^^  *^'  Into  paper.     Is  was  tafy  to  difcover  the  caufe  ;  namely,  that 

^^H  the  interior  parts  of  the  thread  in  the  rag  were  lefs  expofed 

^^B  to  tbcaflion  of  the  liquor  than  ihofe  at  the  furface.     This  mo- 

^^V  tive  determined  us  to  abandon  the  bleaching  ot  the  rags^  and 

^H  to  operate  upon  the  pafte  ttfelf. 

^^iep»ftc  W4I  We  wer*^  here  oppofed  by  new  obAacles,  WTien  the  rag 
IS  converted  into  a  paile  proper  to  be  worked,  its  coherence 
isfuch  that  it.fettles,  and  no  longer  permits  die  tecs  and  baths 
of  the  bleaching  liquor  to  penetrate  through  all  its  parts,  in 
confequence  of  which  property  the  paper  was  found  to  have 
veins  and  different  ftiades  of  colour*  We  remedied  this  incon- 
venience, by  taking  the  matter  in  a  mean  ftato  between  the 
rag  and  the  pafte  proper  to  be  converted  into  fUeet^  of  paper; 
We  fucceeded  in  this  refped  by  deflroying  the  texture  of  the 
rag  under  the  firfl  cylinder  fo  as  to  feparate  its  fibres,  an  ope-* 
lotion  which  ufusdly  Med  two  hours  for  a  pile  of  50  kilograms* 
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Tlius  it  was,  that  by  fucccflively  avoiding  the  extremes  of  too 
much  and  too  little  mechanical  connexion,  we  advanced  to- 
wards our  objc6). 

The  apparatus  which  Citizen  Welter  imagined,*  and  of  Apparitai  of 
which  Citizen  Berthollct  has  given  a  defcription  in  the  firfi  g^^^  ^^.^^ 
'volume  of  tlie  Journal  of  Arts  and  Manufa^ures,  is  applicable 
to  all  the  methods  which  can  be  employed  to  procure  the  dif- 
ferent kinds  of  bleaching  liquor,  whether  the  water  of  the 
receiver  contain  fixed  alkali  or  not;  whetlier  the  muriatic 
acid  be  uied  on  the  oxide  of  manganefe,  or  the  gas  be  obtained 
by  fulphuric  acid,  upon  tlie  mixture  of  oxide  of  manganefe 
and  muriate  of  foda.  This  apparatus  is  particularly  preferable 
to  all  others  in  the  cafe  where  the  water  of  the  receiver  con- 
tains no  alkali,  becaufe  the  abforption  of  the  gas  is  favoured 
by  its  being  brought  into  contad  with  the  water  at  a  great 
number  of  fur^es^  But  as  we  had  determined  to  ufe  a  folu- 
tion  of  potafh,  we  were  able  to  make  fome  modifications  of 
this  apparatus. 

1 .  The  three  inner  partitions  of  the  receiving  veflel  were  wnt  emfiden.* 
reduced  to  one  only.  Ours  was  formed  of  a  tub  containing  ***3'  finp^^cd. 
another  tub  inverted,  and  both  were  covered  with  flieeL  load. 

2.  The  (ize  of  the  tubes  of  communication  was  i'o  confide- 
rable,  that  we  had  nothing  to  fear  from  abforption  during  the 
courfe  of  the  diftillation. 

.  3.  Laflly,  the  practical  (kill  of  our  workmen  in  managing 
the  fire,  and  the  advantage  of  having  only  one  opening  to 
Jute  enabled  us  to  fupprefs  the  intermediate  veflel. 

Defcription  of  the  apparatus  ufed  in  preparing  the  oxige- Defcriptjoo. 
nated  muriatic  acid  in  bleaching  the  paflc  of  paper  for  aflignats. 

Fig.  1,  PI.  Vil.   Plan  of  the  apparatus.  Plan. 

1,  1,  1,  &c.  Eight  furnaces,  having  a  chimney  of  flieet 
iron  common  to  each  pair  of  furnaces. 

2,  2,  2,  &c.     Eight  veflels  of  cafl  iron,  containing  (and. 

3,  3,  3,  &c.  Eigiit  matralles,  balloons,  or  bottles  of 
ftone  ware,  compact  and  well  baked,  intended  to  contain  the 
materials  which  afford  the  gas.  Each  matral's  mufl  be  filled 
only  to  one*tliird  of  its  capacity  at  moft.  Bodies  of  glafs  of 
little  tliicknefs  may  alto  be  ufed  for  thi^  pnrpofc. 

4,  4,  4,  &c.  I'ubes  of  glafs  to  conduct  the  gas  into  the 
f ccciver.     Or  thcfe  tube*  may  be  made  o(  load. 

.5,  Tha 
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PJ^*  5.  The  receiver.     It  is  compofed  1.  of  tn  external  reffel, 

covered  with  plates  of  lead  well  foldered  togedior,  and  pro* 
vided  near  its  bottom  with  a  cock  6,  to  draw  off  the  liquor 
whcii  prepared.  2.  Another  ve(rel>  7,  likewife  covered  with 
plates  of  lead  within  and  without.  This  fecond  tub  is  inx'erted 
10  the  firlt  to  contain  the  gas  in  proportion  as  ft  is  difengaged^ 
and  to  .keep  in  contact  witli  the  water  of  the  receiver,  that 
portion  of  gBis  whicli  had  not  time  to  be  diffoU-ed,  in  palling 
through  that  fluid. 

There  is  a  hole,  8,  in  the  upper  part  of  this  fecond  veflcl. 
h  ferves  to  fuffer  the  common  air  to  cfcape  when  water  is 
firft  poured  into  this  receiver,  and  it  is  afterwards  clofed  with 
a  ftopper  of  lead  or  cork,  covered  with  paper,  foaked  in 
ilarch,  and  faltened  to  the  cork  by  a  piece  of  rloth  or  bladder, 
before  the  operation  bngan. 
VerticalieOion*      Fig.  2.  Verlical  fection  of  the  apparatus. 

Fig.  3.  Elevation  of' the  apparatus, 

1'hc  difpolition  of  tho  furnace ;  about  tlie  receiver,  and  the 
circular  form  of  the  receiving  vefl'els,  U'as  rendered  necelfary 
by  the  local  ciicumf^ances  of  the  laboratory  in  wlm^h  our  ope- 
rations were  carried  on.  In  other  circuraflances  fquare  vcf- 
fels  might  be  employed,  and  all  tlie  furnaces  might  be  ranged 
in  a  right  line  under  a  common  chimney. 

One  tlioufand  litres  of  water  are  placed  in  the  receiver, 
holding  in  iolution  fifty  kilograms  of  white  purified  and  cal- 
cined potafli. 

When  the  difengagement  of  gas  is  cfre6^cd  by  the  muriatic 
acid,  the  materials  are  ufed  in  the  following  dofes  : 

Oxide  of  mangancfe     -     -     •     -     -     -     24-  kilograms 

Muriatic  acid  at  20  degrees   '\  68 

of  denfity  according  to  the    >  — 

earomcter  of  Baumc,  J  92 

which  makes  for  each  of  the  eight  diftilling  vcflels  1 1 1  kilo- 
grams of  materials. 
Chtrging  and  The  operation  is  begun  by  cliarging  the  receiver  with  1000 

diftUUdon.  litres  of  alkaline  water,  after  which  the  aperture  8  is  clofed 
with  its  ftopper  well  luted.  Each  mattrafs  is  then  placed 
in  its  fand-bed;  and  pulverized  manganefe  is  introduced. 
The  muriatic  acid  is  poured  upon  the  manganefe,  and  the 
ftoppers  into  which  ihe  tubes  of  communication  pafs,  aro 
duly  placed.     The  jundure  is  luted  with  paper  foakcd  in 

ftarch. 
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Horch.     And  the  lute  is  left  to  dry  from  fix  to  twelve  houn, 
after  which  the  fire  is  lighted  in  the  fum^es. 

The  proccfs  ot'  diftillation  lafts  from  ten  to  tJM^lve  houn. 
When  it  is  fiuiihed  the  tubes  are  uuluted,  tlte  fire  extinguifhed, 
and  the  mattrafes  fuftbrcd  to  cool  in  their  land  beds,  till  the 
IcjXipcrature  of  thefe  beds  lias  defcended  to  60  or  70  degrees, 
(centigrade)  at  whidi  period,  water  of  the  fame  heat  is  poured 
into  the  mattrafes.  The  water  dilates  the  rciidue  of  the  dis- 
til Inlion,  which  mixture  is  to  be  poured  out,  and  the  veflels 
I'ufl'ered  to  cool  in  baikets  containing  ftraw.  If  the  precau*' 
tion  of  introducing  hot  water  in  this  manner  upon  the  reiidue 
were  not  taken,  it  would  become  fo  iblid  when  the  operation 
is  performed  with  fulphuric  acid,  in  the  manner  we  are  about 
to  defcribe,  tliat  it  could  not  be  extraded  without  much 
trouble  and  danger  of  breaking  the  veil^U. 

U  the  difengagement  of  the  gas  be  made  by  fulphuric  add,  Pncdsvith 
the  following  dofes  are  ufed :  pmmcaeii* 

Oxide  of  manganefe    -     -     -    -     25  kilograms 
Muriate  of  foda       -    -    .    -  70 

Sulpiiuric  acid  at  50  degrees  of  deniity    25 

Total  120 

Tlie  acid  is  to  be  diluted  witli  an  equal  bulk  of  water,  or 
16  litres,  which  will  reduce  its  dcnlity  to  31  degn^s. 

I'he  cightJi  part  of  this  for  each  mattrals  auiounts  to  14^ 
kilograms. 

The  oxide  of  mangaiiele  and  nmrliite  of  foda  being  pulv^^ 
rized  arc  mixed  togetiier.  The  maltrafs  is  to  l>e  charged  and 
tlfe  operation  conduced  as  before  dcfcribcd.  This  method  it 
the  moft  economical,  bccaufe  the  fulphuric  acid  is  cheaper 
than  the  muriatic,  and  alfo  becaufe  it  is  praidlicable  to  obtain 
lirom  tlie  re&due  of  the  dL^Ilation,  the  (bda  oi'  tlie  muriate 
which  is  converted  inio  fulpluite  of  foda;  tliat  liilt  being  de« 
compofable  by  well  known  procedbs. 

in  order  to  meafure  the  force  of  tlicfc  liquors,  or  their  ^^  afcertain  the 
bleaching  power,  we  made  ufe  cf  the  (bJuliou  of  indigo  pre*  ftrength  of  the 
kribcd  by  Citizen  Def  roizilles,    which  is  prepared. in  thc^^"^"«^^ 
ioUowing  manner : 

In  a  glafs  mattrafs  put  of  concentrated  fulphuric  acid  at  66  ^y  'm^Uo. 
degrees  of  deniUy,  ieAen  parts i)y  weight,  and  of  pulverized 
^iffo  one  {art  ^  ag^a  tine  mixture,  susd  plun^  the  ball  of 

.  the 
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the  mattrafs  to  half  its  depth  in  water  moderately  h^ted,  agi« 
tating  it  from  time  to  time.  The  fdution  will  be  cffeded  in 
two  houn,  afier  which  it  is  to  be  dilated  m  992  parts  of  water. 
This  'u  (he  proof  liquor.  The  ftronger  the  bleaching  liquor, 
the  greater  number  of  parts  of  the  folution  of  indigo  it  will 
render  colourlefs,  and  we  may  by  this  proof  determine  the 
doies  of  each  kind  of  bleaching  liquor  to  be  employed,  toge-* 
ther  with  water,  fo  as  to  compofe  a  bath  proper  for  immerfing 
the  fubfiance  intended  to  be  UeachedL 
.  One  part  by  meafure  of  the  bleaching  liquid  prepared  as 
before  mentioned,  will  ufually  deftroy  the  blue  colour  of  nine 
parts  of  the  proof  folution  6f  indigo ;  it  was  of  the  fame 
firength  as  that  of  Javel,  prepared  by  Citizen  Alban. 

CfundB  and  Preparaiion  i^tht  Ras^t. 
Scleaioa  of  the       The  ibrength  or  tenacity  of  paper  depends  upon  the  fhple 
""x  au5tT  of  ^  ^^  ^  ^*  material  from  whidi  it  is  made.     Rags  of  new 


fs|it  Stu  cloth  and  cordage  compofe  a  paper  more  tough  than  old  rags, 
^and  tlie  iirft  of  thefe  materials  prefents  a  great  variety  on  ac- 
count of  the  quality  of  the  hemp  or  flax  of.  which  they  arc 
formed.  Rags  of  fine  new  cloth,  whether  raw  or  bleached  by 
the  oxigenaied  muriatic  acid, '(land  in  the  firft  rank,  afler 
which  cordage  and  old  rags  may  be  claifed. 

Ink  or  aots  Paper  intended  for  bills  of  exdiange,  or  other  commercial 

9^^*  and  legal  inflruments  ought  to  be  tough,  in  order  that  it  may 

not  be  eafily  torn  when  thin,  for  this  paper  the  materials 
of  the  firft  clafs  muft  be  intirely,  or  in  large  proportion  em- 
ployed. The  price  which  the  confumers  are  difpofed  to  pcy 
for  this  article,  is  fufficient  to  indemnify  the  manufadurer  for 
his  care  and  induftry,  as  this  kind  of  paper  is  fold  in  France 
for  5  or  6  francs  the  kilogram. 

Coamoo paper.  The  other  papers  alfo  require  to  be  more  or  left  tough,  ac- 
cording to  their  thinnefs,  and  the  ufe  to  which  they  are 
applied,  but  a  clear  white  colour  is  fought  in  paper  of  every 
defcription.  The  firfl  operation  to  which  the  rags  are  fub- 
jedied  is  forting,  in  order  that  each  branch  of  the  manufadure 
may  have  its  appropriate  material,  afler  which  they  are  cut 
with  (hears  into  pieces  pf  about  one  decimeter,  or  three  or 
four  inches  fquare. 

I  will  fuppofe  that  the  objed  of  the  manuiadurer  is  to  obtain 
paper  of  a  beantifiil  white.    If  ft  is  intended  to  be  thin,  fo 

that. 
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tiiat,  fur  example,  a  ream  of  the  fize  denominated  raifin 
(hould  weigh  only  four  or  live  kilograms,  that  is  to  fay,  about 
one-third  of  the  weight  of  common  paper  of  the  fame  form. 
The  manufacturer  makes  choice  either  of  new  rags  already  of 
a  fine  white,  or  of  unbleached  rags. 

In  the  cafe  of  the  white  rags,  it  is  fufficient  to  pafs  them  Treatmeot  of 
under  the  firft  cylinder,  then  to  give  them  a  bath  of  the  ^^  '■8s»  *c. 
bleaching  liquor,  and  afterwards  a  bath  of  fulphuric  acid,  as 
we  fhalL  proceed  to  direct,  after  which  they  are  pafled  under 
the  fini filing  cylinder  for  feven  or  eight  hours,  and,  laflly, 
conveyed  to  the  working  trough  to  be  made  into  fheets  of 
paper. 

Rags,  which  have  never  been  bleached,  may  be  treated  by 
either  of  the  following  proceflTcs,  that  is  to  fay,  the  firfl, 
which  preferves  the  utmoft  degree  of  toughnefs  to  the  paper, 
but  is  likewife  the  moft  expenfive,  conftfls  in  decompofing 
the  rag,  and  afterwards  applying  the  method  of  Citizen 
Berthollet  for  bleaching  piece  goods ;  namely,  fubj eating  it  to 
three  or  four  lixiviations,  and  afterwards  alternately  to  lixi- 
viations,  baths  of  the  bleaching  liquor,  and  baths  of  fulphuric 
acid.  The  weight  of  the  raw  unbleached  material  is  dimi- 
nifhed  from  50  to  45  per  cent,  in  thefe  operations. 

This  method  was  the  firft  which  we  ufed  for  tlie  affignat  Great  advantige 
paper;  but  we  foon  perceived  that  we  might  omit  moft  ofoff^ff^fingtbe 
the  lixiviations  and  baths  of  the  bleaching  fluid,  and  ftill  pre-  the  fpontaneotw 
fer\'e  as  much  toughnefs  as  the  paper  required.     Nothing  change  of  rottiag 
furdier  was  necelfary  for  this  purpofe  tlian  to  fuffer  tlie  rag  to  ™  " 
undergo  a  degree  of  fermentation  more  or  lefs  advanced,  by 
leaving  it  to  rot.     In  this  operation  the  colouring  matter  im^ 
dergoes  a  flow  combuflion,  and  pafles  to  a  kind  of  laponaceous 
ftate,  and  is  carried  off  by  the  water,  by  wafhing  the  rags  in 
the  velTel  of  the  firft  c)linder. 

One  fingle  Hxiviation,  two  bathfi  of  the  bleaching  liquor.  The  bleaching  It 
and  one  of  fulphuric  acid,  are  then  fufficient  to  bleach  com- 1^"^^  facihut. 
pletely  the  raw  rags  or  cordage.  This  is  the  fccond  method. 
We  were  not,  at  that  time,  acquainted  with  the  economical 
procefs  of  Citizen  Chaptal  in  the  operations  of  lixiviation. 
This  will,  no  doubt,  be  ufed ;  but  the  efFc6t  of  rotting, 
carefully  conducted,  will  always  he  found  very  advanta^ 
geous. 

Laftly, 
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Lai^fr,  if  the  rags  be  neither  perfectly  white  nor  faw  aftct 
imbleacJied,  but  in  a  mediam  fbte,  that  they  arer  left  to  nyt 
fi>r  a  fliortcr  time,  for  example^  tweltre  or  fourteen  days,  and 
are  taken  up  wten  the  heat  of  the  fermentation  raifes  the 
thermometer  to  30  or  35  degrees^  after  whidi  the  procefs  is 
tabe  conduced  as  before  mentioned. 

CompofUion  of  a  bath  qf  the  hieaeJwtg  liquor,  ftrr  a  pile  cf  d^-» 

compofed  vaga,.  weigliing  50  kilograms, 

Appficadon  and      For  each  heap  of  rags  a  certain  number,   for  example, 

materSt"n*the  ®*g^*  ^  mne,  wooden  tubs  are  difpofed  in  a  line,  capable  of 

adoal  work.      containing  in  the  whole  600  litres  of  water :    4-50  litres  of 

pure  water  is  poured  in,  and  90  litres  of  bleaching  liquor  are 

added  in  equal  portions  to  each  of  the  veflels,  after  which 

tiie  50  kilograms  of  deoompofcd  rags  are  difpofed  in  equal 

portions  in  each  tub.     The  ftuff  is  left  for  about  twelve  hours 

inthii  bath,  agitating  it  from  time  to  time,  after  which  it  is  to 

be  completely  waihed  in  clean  water,  and  put  into  a  bath  of 

fulphuric  acid,  compofcd  of  water  200  litres,  and  acid  at  "iO 

degrees  three  kilograms,   which  bath   will  then   have  the 

ftrength  of  about  four  degrees  of  the  earometer  of  Baume. 

The  immerfion  in  the  bath  muft  continue  for  tliree  quarters 
of  an  hcMir  or  an  iioiir,  after  which  the  materials  muft  be  well 
waflied  in  cK»ar  water,  and  carried  to  the  mill  to  be  mailu- 
fadured. 

If  the  action  of  tho  baths  of  bleaching  liquor  be  not  ex- 
haufted  by  the  iminertion  of  the  decompofed  rags  {which  may 
be  afcertnined  by  the  loiulion  of  indigo),  it  may  be  applied  to 
other  matt-rials  of  the  fame  kind. 
Ixnproiremcnts.  Such  \va<  the  liatc-  in  wMch  we  left  this  new  art  in  the 
year  3.  Since  that  time  Citizen  Wfllor,  to  whom  chcmiftry 
and  the  arts  aic  iiul^bteJ  for  a  number  of  ingenious  procefTes, 
has  iimplified  that  oi  j^reparing  tlie  bleaching  liquor.  He  has 
found,  for  example,  that  infhfad  of  the  three  vclTels  of  the  re- 
ceiver, it  ik  I'uHiiicnt  to  employ  two  even  for  tlic  fimplr 
liquor  that  contain?  no  fixed  alkali. 
Rife  of  the  It  was  before  lecn  that  we  were  obliged  to  employ  an  alka- 

Bquor  without  Ywe  folution  in  the  receiver,  to  prevent  that  odour  which  tlie 
fimple  liquor  emits  when  piipiT  fiuflf  is  agitated  in  the  baths. 
The  ufe  of  alkali  anfwcrcd  our  purpofe  very  well  in  tliis  re- 

fpea; 
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fpeA ;  but  this  expenditure,  befides  weakening  the  bteactiing 
liquor,  nearly  doabled  our  expenee.  Though  this  diflferencd 
in  the  pric*  was  of  little  confeqaence  wit^  regard  to  the  ob» 
jc£l  we  then  had  in  view,  it  is  not  fo  with  regard  to  tlt# 
common  operation  upop  paper  intended  for  fale.  Every 
moans  of  economy  muft  then  be  ufed.  Now  Citizen  Welter 
found  that  it  is  eafy  to  obviate  the  inconvenience  of  the  (imple 
liquor  in  the  operation.  His  method  confids  in  no  longer 
agitating  the  goods  or  material  in  an  open  bath,  but  to 
ciofe  it  exadly  by  means  of  a  cover ;  and  he  agitates  it  by 
means  of  crofs  pieces  attached  to  a  handle  turned  on  the 
outfide. 

A  rough,  efiimate  of  the  price  of  the  iimpie  bleaching  Eftlmite  of 
liqaor  prepared  by  the  fulphuric  acid,  this  being  the  moft     ^^  * 
economical  proceis. 

The  receiver  is  fuppofed  to  contain  1000  litres  of  water* 

25  kilograms  of  oxide  of  manganefe  coft  at 

mod  -  -  - 

70  kilograms  of  muriate  of  foda 
25  kilograms  of  fulphuric  acid,  at  50  deg. 
Three  days  work,  principal  men 

Three  days ,  afliftant  or  labourer 

Fuel,  about  -  .  - 

Wear  and  tear  .  -  - 

Our  apparatus  cofl  622  franks,  and  the  car- 
riage and  fixing  increafed  our  expenee 

to  1000  franks,  the  intereft  of  which, 

at  10  per  cent,  is   100  franks;  and  if 

the  work  be  repeated  fo  many  times  in 

the  year,   the  intereft  per   operation 

will  be  -  -  -  Ifr. 


15fr. 

Oc. 

Tfr. 

Oc. 

37fr. 

50C. 

9fr. 

Co. 

4fr. 

50C. 

3fr. 

6fr, 

83fr. 

Hence  the  litre  of  bleaching  liquor  will  coil  nearly  9  cpnti 
in  round  numbers.  * 

> 
•  As  the  price  of  all  thefc  fcveral  Items  in  France  mud  matcritlljr 
4iffer  from  the  £ime  ia  England,  I  have  thought  it  uoneceflfary  to 
reduce  the  numbers. 

Eflimafe 


•  EfiiMitft  of  the  mciWe  of  expence  oocmfion^  in  (be  ope^ 
leftion  upon  m  pile  ofjM  kSopwnt  cf  the  peAe  of  peper, 
hpipoBng  QfiehUhof  (he  bleedung  liqoortiidoiieef  fidphiiric 
Md>  which  b  moft  commonly  the  cafe. 

Ninety  litres  of  the  bleachitfg  liqoor  at  nine  cents.  9c. 

8fr.  lOc. 
Three  kilograms    of  fulphnric   adid,   at 

Ifir,  50c.             -             -    '        -            4fr.  50c. 

Workmanfhip             •             -             .  50c. 


total  ISfr.    lOc. 

Which  gives  for  eadi  kilogram  of  paper  an  exp^ce  of  0,262 
franks,  or  about  27  cents'.  Now  the  common  paper  in  the 
market  ufiialiy  fells  for  about  1  fr.  SOc  or  Ifr.  40c.  the  kilo* 
gram,  and  with  the  fimple  augmentation  of  27  cents  for  the 
qxiratmnf'of  bleadiing,  it  obtains  the  preference  beyond  that 
which  is  fold  (m  three,  four,  or  even  five  franks,  which  can 
only  be  obtuined  in  limited  quantity,  on  account  of  the  felec- 
tion  of  rags.  The  foregoing  methods  mufl  therefore  produce 
a  great  diminution  in  the  price  of  fine  paper.  They  are  more 
particularly  advantageous  when  applied  to  the  manu&dure 
of  thin  paper,  becaufe  the  expences  of  bleaching  are  always 
proportioned  to  the  weight  of  the  material,  and  confequently 
are  lead  upon  thin  paper. 

I  (hall  conclude  this  memoir  with  a  defcription  of  an  ^p- 
^^^"■•''paratus,  invented  by  Citixen  Athenas,  for  preparing  the  oxi- 
genated  muriatic  acid.  He  had  the  complaifance  to  lend  it 
to  us.  This  apparatus  is  remarkable  for  its  fimplicity,  as  it 
requires  no  veflels  of  earth  or  glafs,  nor  intermediate  vefTels, 
nor  tubes  of  communication. 

Fig.  4,  Plate  VII.  reprefents  the  horizontal  feftion,  and 
Fig..  5  the  vertical  fe^ion.  Tlie  defcription  of  this  lafl  will 
be  fufficient  to  explain  tlie  condruAion. 

9  reprefents  the  a(h-hoIe. 

10  the  fire-place,  having  its  chimney  turned  on  one  fide. 
11.  An  iron  boiler,  containing  water  kept  at  the  heat  of 

ebullition^  ferving  as  a  bath  for  the  cucurbit,  and  eifedting  tlie 
difengagement  of  the  gas. 

'    12.  The  diflHling  veflfel  of  lead,  m  whictf  the  fubjeft  mat- 
.tcrs  of  the  operation  are  put. 

13,  A 
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13.  A  vdTcl  Jmed  uiih  lead,  interfc^led  by  th«  vefici  13; 

rith  whidi  it  is  fuiclercd. 
1 1.  A  cock  to  draw  off^tbc  fluid  when  prepared* 
15.  A  receiver  of  lead  In  verted  in  the  tub.  A  hole,  IC, 
may  be  made  In  this  receiver  to  l<Jt  out  the  atmoffiherlc  air 
when  it  U  plunged  in  tlic  tub,  which  hole  muft  be  clofcd  be- 
fore the  direngag«ment  of  tiie  jjas  begins.  The  inverted 
receiver  bean  apon  three  projefltont  of  woodj  which  keep 
it  at  a  little  diftance  above  the  bottom  of  the  tub. 

When  the  ftrength  of  the  liquor  obtuined  by  thi*  apparatus  ThU  lift  j 
f  Has  compared  widi  ours,  it  was  tbund  that  with  equal  pro-  J^"^jJJ"tb^ 
If  ortions  of  materials  and  of  water  \U  difcoloui'ijig  a^on  upon  the  f<m&er« 
\'  indigo  was  no  more  than  about  Uie  half  of  ours,     Confcquently 
^  there  i*  a  real  lofs  in  the  confuinption  of  thefe  articles.     Tliis 
L^iull  be  attributed  to  the  low  degree  of  heat,  which  does  not 
l^i^pel  the  whole  of  the  gas.     I  have  neverthdefa  judged  that 
ik  would  be  of  ufe  to  defcribe  this  ingenious  mechanifnii  the 
limplicity  of  which  will,  no  doubt,  give  fatisfa^ion  to  artiils. 
It  h  obvioufly  capable  of  improvejuent,  eiilier  by  placing  on  But  It  may  be 
one  tide  a  feparate  furnace,  with  a  fand  and  ordinary  diilil ling  '"??***!J  ?   ^^ 
veflcl,  whence  the  gas  may  be  conducled  beneath  the  re- md  ii  very  toi 
I  ccivcr  by  a  leaden  tube  j  ofj   a^'cording  to  the  a£laal  dif-  P^** 
>  pofilion   of  the   apparatus,   a   liquid   or   dry   bttth   may   be 
iubftituted  to  tliat  of  water,  fo  as  to  commurucate  a  higher 
degree  of  heat,  provided  Uie  temperature  be  It^fs  than  wjU 
melt  lead,  a  condition  whidi  admits  die  deiired  extrication 
«f  the  gas. 


IX. 

On  ifie  Sound  produced  by  a  Current  qf  Hidrogen  Gwt  pafftng 
ifu-ougk  a  Tube.  *  IFitk  a  Lttter  ftom  Or,  Higgiks,  re- 
fpcBing  the  Time  (fits  Difcovery, 

Into  a  glafii  bottle  is  put  fulphuric  acid  and  troft  fillftg^,  The  flan*  off 
through  the  co^k  of  which  a  glafs  lube  is  paOed  ;  the  upper  throt^i!^ 
extremity  i*  capillary :  then  by  felting  fire  to  the  liidrogen  lary  iperture, 
gas  whidi  efcapes  by  this  extremity,  a  coutiiuied  current  or  jet  **°   '  *  **   * 


^  Bulletin  del  ScIenceSi  Ko.  56,  An.  10* 
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of  flmme  it  produced,  which  is  let  paft  into  a  tube  of  either 
^^h  metal,  earth,  or  any  other  fubflance;  when  the  follow- 
ing phenomena  are  obferved. 
|oce«  dear         Jf  ^[^^  j^|jg  jj^  „^j  ^qq  ]argc»  the  flame  becomes  fnialler  as 
^  it  is  deprefled,  and  when  it  is  much  reduced,  the  tube  emits 

very  clear  founds. 

But  if  the  tube  be  too  narrow,  the  flame  will  be  extin- 
guilhed,  and  in  proportion  as  the  tube  is  larger,  the  found 
diminifhes  ;  fo  that  there  is  a  certain  limit  at  which  it  totally 
ceafes,  which  alfo  happens  when  the  tube  is  too  long. 

The  (bunds  may  be  varied  at  pleafure,  by  either  ufing  tubes 
of  different  figures  and  dimenfions,  or  made  of  various  fub* 
(bmces. 
isexperiouit'  Thefc  experiments  have  been  made  in  Italy.  Citizen 
Is  ia  Italy  i  Brugnatelli  had  defcribed  them  in  his  Annals  of  Chemiflry ; 
and  he  has  repeated  them  with  Citizen  Volta  in  the  cabinet 
of  the  Polytechnic  School,  in  the  prefence  of  feveral  per- 
fons. 


Letter  from    Dr,  Hicgins. 
To  Mr.  NICHOLSON. 
Dear  Sir, 
ritmade  15      IT  was  in  the  year  1777,  that  I  firft  exhibited  the  cxpcri- 
.^  ^^  ^''  ment  you  mention,   and  produced  (bveral  fwect  tones,   ac- 
cording to  the  width,  length,  and  thicknefs  o£  the  glafs  jar  or 
fcaled  tube,  held  by  tlie  bottom,  inverted  to  fome  depth  over 
the  flame  of  hidrogen  gas.     This  experiment  was  aflerwardKs 
(hewn  by  fome  oimy  pupils,  to  amufe  their  friends,  and  par- 
ticularly by  my  coufin,  Mr.  Higgins,  who  now  teaches  in 
Dublin  ;  who  exhibited  it  at  Sir  Jofeph  Banks's,  and,  if  I  am 
not  mifmibrmed,  at  Oxford,  where  he  ferved  the  profeflfor  as 
operator.  * 
y  of  the         Thefe    tones    firft    occurred   unexpededly,    whil/1   I   was 
«nr»  making  this  eafy  and  popular  experiment,  to  Ihew  the  water 

formed  during  the  flow  combuflion  of  the  flender  ftream  of 
hidrogen  gas  in  the  air  of  ifie  jar.     And  as  I  always  had  a 

•  I  remember  the  experiment  at  Mr.  Kirwan's,  in  178*,  which 
led  me  to  requcft  the  information  here  givni. 

groat 


ON   TM^   SOVlTD   PtLODVDKn   BY   ttlb&OOlll   GA9«  1|| 

great  variety  of  fuch  jars  on  the  table,  many  different  tones 
were  produced  on  the  very  firft  day,  by  applytn|^  jars  of  dif« 
ferent  capacity  and  thicknefs* 

I  am,  SIR^ 

Your's  refpedfully, 

B.  HIGGIN3. 
Pcrcjf  Hotel,  Jan.  12,  1802. 


The  caufe  of  the  curious  phenomenon  here  defcribed  feems  Speeulidoa  m 
difficult  to  be  clearly  afcertained.    As  it  Is  univerfally  ad-''**~**     *> 
initted  that  found  is  caufed  by  undulations,  that  is  to  fay, 
alternate  condenfations  and  rarefa6Uons  of  the  air,  or  fome 
more  fubtle  fluid,  we  are  naturally  led  to  an  intenfion  and 
remiffion  of  the  flame  of  the  hidrogen.     It  is  probable  that  all 
flame  undulates.     The  flame  of  a  candle  is  faid  to  dance  Canfe  why  the 
when  this  eflfea  is  moft  remarkably  evident.     I  fuppofe  the  ^^^  "^ 
fupply  of  oily  vapor  enlarges  the  flame,  until  its  furface  be- 
comes fo  extenfive,  as  to  abforb  oxigen  in  greater  quantity 
than  the  fuel  can  be  fupplied  to  keep  up  a  combuflion  of  that 
fixe :  it  therefore  becomes  Icfs,  until  by  the  diminution  of 
furfece,  the  due  proportion  of  oily  ^'apor,  compared  with  the 
oxigen,  again  exceeds.     And  in  this  way  we  may  form  a 
notion  of  perpetual  undulations  of  fize.     If  thcfe  changes 
were  rapid  and  ftrong  enough,  the  air  would  be  ftruck  by 
them  into  fonorous  undulations.     In  the  fame  manner  perhaps  A  chirping  noil 
we  may  account  for  the  loud  chirping  noife  I  have  obferved  ^^^  ^^ 
to  be  produced  by  the  inflamed  drops  of  tallow  which  fall 
from  a  candle  held  nearly  upflde  down  at  fxve  or  fix  feet  from 
the  ground. 

W,  N 


K2  \.--Defcriptiim 

as. , 


9$t  U$^l^lf^tO¥  Oft  TBtr  aJIrAfKOM BTMU 


Jk/iripiion  of  the  Graphometer,  or  Inftrument  of  Clr  x .  Ca  «  X  n'- 
G£AU,  for  meafaring  the  Angles  qf  Crjififdi^—From  the  Mi- 
nerulogie  ofCn,  Hau  Y  *. 

Struftore  of  the  IN  order  to  deterlnine  the  mutual  inclination  of  the  faces 

Tw)  concwbic  ^  *  cryflal,  or  its  prominent  angles,  an  inilniment  is  emf- 

cqaal  quadrantal  ployed,  for  the  invention  of  which  we  are  indebted  to  Citizen 

?"lt"towhich  Ca'^^g^au-     ThJs  inftrument,  whidi  confidcraWy  refemblea 

are  applied  com-  the  graphomclcr,  coiififls  of  a  femicircle  M  T  N,  (PI.  VIII. 

Jibfe 'oTbcul** ^^'  1.)  of  brafs  or  filver,  divided  into  degrees,  to  which  tvio 

Iharttned  to  ajK  indexes,  A  B  and  F  G«  arc  applied^  the  one  of  whici^  F  G^ 

plytoftnaUcryf-  f,  hollowed  out  from  u  to  R,  from  face  to  fc«e,  ejocept  at  the 

*  place  K,  where  a  fmall  portion  is  left  foivtbe  purpofe  of  giving 

greater  ilrength  to  the  inflrument.    Hiis  index  is  attaclied  at 

R  and  c  to  a  brafs  piece  or  rule  fituated  behind^  and  forming 

the  fame  ])iece  with  the  limb.    The  coDne6lion  of  the  index 

with  this  rule  is  eilefted  by  means  of  two  (mall  miUcd-ffead- 

fcrews,  infcrtcd  in  the  groove.    The  other  index,  A  B,  is 

hollowed  out  in  the  fame  manner  from  x  to  c,  where  it  is 

attached  above  the  former,  by  means  of  the  fcrew  at  the  center ji 

wliich  travcrfcs  the  two  grooves.     By  loofcning  tlie  fcrews, 

we  may  (horten  at  picafurc  the  parts  c  G  and  c  B  of  the  two 

indexes,  accordingly  as  circum fiances  may  require. 

Tlie  index  A  B  having  only  one  point  ot  aJLtachment  at  c, 
at  tlie  center  of  the  circle,  moves  round  this  circle,  whilfl  the 
index  G  F  remains  conflantly  in  the  diredion  of  the  diameter, 
which  paffes  tii  rough  the  points  zero  and  180  degrees. 

It  may  be  proper  to  remark,  tliat  the  upper  part  of  the  in- 
dex A  B  ought  to  be  floped  to  an  edge,  on  its  fide  s  z,  the 
diredion  of  which  edge,  if  prolonged,  would  pafs  through 
the  center  c  of  the  inflrument.  Tlie  reafon  is,  that  this  fide 
is  the  fiducial  edge  ;  that  is  to  fay,  it  indicates  upon  the  gra- 
duated circumference  the  dimenfions  of  the  angle  we  wifli  to 
meafure. 
Mods  of  opera*  Let  us  now  fuppofe  tliat  we  are  dcfirous  of  meafuring  in 
^^'^*  any  cr^ftal,  the  angle  which  two  contiguous  planes  form  with 

*  This  ingenious  inftniment  hns  been  in  ufe  a  confiderable  time^ 
Jihd  defen-et  to  be  more  geneially  knavni.     W.  N^ 


•ftcli  oflier.  It  iR  l;nbwn  tiifttthis  angle  is  equal  to  that  of 'twii 
lines  drawn  to  any  fingle  point  of  the  edge  which  unites  fhefe' 
planes^  provided  they  be  pcrpendicuhir  with  this  edge,  and 
fitnatcd  in  the  planes  tiierofelve?.  To  find  this  angle,  we  dif- 
pofe  the  inftrament  in  fuch  a  manner,  that  the  portions  c  G 
and  r  B  of  the  two  indexes  (hall  ha\«e  no  fpace  between  them* 
{elves  and  the  points  in  queAion,  and  that  their  iidee  lliatl  be 
perpendicular  to  the  edge  at  which  they  join.  In  tliis  calb, 
the  faces  which  embrace  tlie  cryftal  are  tangents  to  the  twd 
planes  whofe  incidence  we  wifh  to  meafure.  This  being 
done;  we  look  on  the  circumference  of  the  inflrumcnt  for  the 
degree  marked  by  the  fiducial  edge  s  z,  or  the  angle  which 
this  line  forms  with  thirt  which  pafles  through  the  center  it 
and  the  point  zero,  which  angle  is  equal  to  that  formed  bj 
iHttt  two  portions  G  c  and  c  B  of  the  indexes,  becaufe  veitx* 
xsdiy  oppofite. 

It  is  an  advantage  to  be  able  to  fhorten  thefe  palls  ^t  plea-  Advantage  of 
fare,  in  order  to  avoid  the  obftacles  which  would  othervvfft  Jj*^^****^  ^ 
render  the  operation  imprafticable,  either  from  the  gangue  t6 
•which  the  cryftal  adheres,  or  from  the  contiguous  cryflals  b^ 
■which  it  is  partly  furrounded. 

Cafes,  however,  occur  in  which  this  expedient  would  pot  In  (bme  cryftal 
be  fufficient,  and  we  (hould  find  ourfelves  embarrafled  by  the  ^t  JS^Sj' 
part  of  the  femicircre  fituated  towards  M,  if  its  poiition  were 
iniTiriable.     The  ingenious  inventor  of  the  inftrument  has 
guarded  againd  this  inconvenience  by  means  of  the  foUowmg 
tnechanifm : 

The  fcrcw  fituated  at  c  holds  not  only  the  two  indexes,  brft  but  ptrt  «f  th« 
alfo  a  fteel  radhis  placed  below  the  brafs  arm,  upon-u'hich  flite  **'*^?^^"* 
index  G  F  is  immediately  applied.     The  upper  extremity  df  fiooaUy  \ 
this  radius,  or  that  which  is  fituated  towards  O,  has  an  exca-  «n9^«^» 
vation  into  which  a  brafs  ftcm  enters,  which  is  Hkewife  pro- 
vided with  a  fcrew.     The  femicircle  is  befides  divided  into 
two  pieces,  at  the  place  of  the  90th  degree ;  fo  that,  by  means 
of  a  hinge  at  that  part,  the  quadrant  T  M  may  be  folded  1h5* 
hind   the  quadrant  T  N,   and  is,  as  it  were,   fupprefled. 
When  we  with  to  perform  this  movement,  we  loofenthe  fcrpw 
which  fupported  the  upper  part  jof  the  radius  c  O,  difengage 
the  excavation  which  terminates  this  radius  from  thfe  fcrew 
which  was  inferted  ihto  it,  and  dfaw  back  the  radius  till  it 
lies  'beneath  the  brafs  arm  which  fupports  the  index  G  F^ 


Without  this 
they  cannot  be 
ijftioguiilied* 

Xnfhaces* 


M||  PEtCRIPTION  OF  THK  GRAPHOMKTER. 

When  the  angle  which  we  m^fure  exceeds  90  degrees,  w« 

return  the  quadrantal  arc  T  M  to  its  former  fituation,  in  order 

to  afcertain  its  dimendons. 

Tbt  piccife  The  utility  of  the  goniometer  will  be  very  apparent  to  every 

nafwtoiiagk* Q^Q  who  confiders  how  intereding  it  is  in  defcriptions  of  cryf* 

deicripdoaofa  ^^$  ^o  know  the  angles  which  their  faces  form  with  eack 

cryftaU  other.     Thefe  indications  render  the  defcription  appropriate* 

by  di(lin6live  and  truly  charadteriflic  traits :  without  then^  it 

can  be  nothing  more  than  a  rude  and  imperfc6l  (ketch,  that 

may  apply  to  a  variety  of  different  objeds. 

Thus  we  do  not  give  a  determinate  notion  of  the  dodeca* 
hedral  zircon^  when  we  merely  fay  that  it  is  a  prifm  of  four 
iides,  terminated  by  fummits  with  four  rhomhufes  attached  to 
the  longitudinal  edges.  This  defcription  applies  equally  to  the 
Harmotome  (cruciform  hyacinth)  to  the  flilbite,  to  oxided_tin» 
&c. ;  but  if  we  add,  that  the  fides  form  right  angles  with  eac^i 
other^  and  that  the  faces  of  the  fummit  are  inclined  towards 
each  other  in  an  angle  of  124*  12',  we  confine  the  defcription 
to  the  zircon.  If  we  fay  that  the  inclination  is  121*  57',  we 
defcribe  the  harmotome ;  if  we  fay  that  there  are  two  different 
inclinations,  the  one  of  123*  32',  and  the  other  of  112**  U', 
we  defcribe  the  flilbite. 

And  flill  farther :  Several  varieties  of  the  fame  fubflance 
may  prefent  iimilar  forms,  differing  only  in  the  meafures  of 
their  angles.  Such  are,  on  the  one  hand,  the  fix  rhomboides^ 
and  on  the  other  the  two  decahedrons  witli  rhombic  faces, 
which  are  found  in  the  carbonates  of  lime.  How  (hall  we 
defcribe  with  accuracy  all  thofe  varieties,  which  differ  only 
in  the  more  or  lefs,  unlefs  we  give  tlie  differences  with  pre- 
ciiion  ?  There  are  even  cafes  in  which  the  ufe  of  the  goni- 
ometer is  the  only  means  of  avoiding  an  error,  which  other- 
wife  would  not  fail  to  infinuate  itfclf  into  the  defcription. 
Thus  the  calcareous  rhomboid,  the  angles  of  which  differ  only 
by  about  2**  1 8'  I'rom  the  right  angle,  was  at  firfl  taken  for  a 
cube,  and  we  fhould  have  continued  to  denominate  it  cubic 
calcareous  fpar,  if  geometrical  meafurement  had  not  redlified 
this  denomination,  which  is  faulty  in  two  rcfpefls,  both  in  it- 
felf,  and  with  reference  to  the  theory,  which  demonflrates  ths^t 
the  exigence  of  the  cube  cannot  in  this  inflance  be  reconciled 
with  any  of  the  fymetric  laws  of  diminution* 

Xl.-UUff 
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loiter  of  Prqfeffor  Volta  to  J.  C.  DeLASfKTHftiEj  o/i  the 

Gakamc  Phmmena. 

SI  R^  Parii,  18  Vctuicmimrt,  Year  10. 

JL  OU  have  requeflcd  me  to  ffive  vnu  an  account  of  the  ex«  Cenertl  < 
penmenbi  by  which  1  demonuraie,  m  a  convincing  manner,  <jf  ^^r  luihor 
what  I  have  ahYays  maintained,  namely,  that  Ihe  pretended  refpeainj  gi- 
agent,  or  gdmnic  flmd,  is  nothing  but  common  ele^rical /«/«/,  '*^' 
and  that  thi^  fluid  i*  incited  and  moved  by  the  fimple  mutual 
cofUad  ofdifftrait  conduBor^,  particularly  the  metaJfic;  Ihew- 
iiig  thai  two  mutajs  of  diifcrtni  kinds  connefled  (ogcLhcr» 
produce  already   a   fmall    quantity  of  true   cle^ricity,   llic 
force  and  kind  of  which  I  have  A'tcrmined  ;  tlmt  the  effeds 
of  my  new  apparatus  (vvhicli  might  be  termed  eledroraotorsj^ 
whether  confiflingof  apife,  or  in  a  row  of  gtaffcs,  which  have 
fo  much  exciled  the  aliention  of  philcifophers,  chemifts,  and 
phyfician^;  that  thefe  fo  powerful  and  marvellous  cfleCls  are  ThattKeefcdrl 
L  abfolutely  no  more  than  the  fum  total  of  the  effeas  of  a  feries  "*  *^f^*  ^^ 
of  feverai  ftmilar  metallic  couples  or  pairs ;  and  that  the  che-  wufes  ot  die 
mical  phenomena  themfet%'cs,  which  are  obtained  by  tJrem,  of  »<l'tioo,  l«.  • 
the  decompofition  of  water  and  other  liquids,  the  oxidation 
of  metals  &c.  are  fccondary  efre^';;  effe^s  1  mean,  o(  thii 
^le^ricity,  of  this  continual  current  of  ele^rical  fluid,  which^ 
Lby  the  above-mentioned  aft  Ion  of  tlie  conneOed  metals,  el^a- 
:  bliihes  itfelf  as  loon  as  we  form  a  communication  between 
the  two  extremities  of  the  apparatus,  by  means  of  a  conduct* 
,jng  bow;  and  when  once  eilabliflied,  maintains  itfelf,  and 
^  continues  m  long  as  the  circuit  remains  interrupted.   You  have 
ret|ucilcd  this  tketch  from  me,  to  be  inferted  in  the  next  num- 
ber of  your  Journal  de  Phyfiquc,  convinced  in  your  own  mind 
of  the  trutli  of  thefe  obfcrvations  by  fomc  of  the  experimcntJi 
.which  I  had  the  pleafure  of  (hewing  you  ycflerday  with  my 
.^fmali  portable  apparatus,  in  prefence  of  the  celebrated  plulo^ 
pher  of  Geneva,  M.  Pidet,  and  fome  other  friends.     I  regret 
that  I  have  not  fufllcicnt  time  to  enlarge  the  effay  which  I  fend 
you,  lo  as  in  fome  meafurc  to  comply  witli  your  invitation, 
I  iu»d  which  can   anfwer  your  expectations  only  in  a  partial 
manner*     Accept  it  then  as  the  precurfor  of  a  more  ample  mc- 
l^gifj  ^vhich  1  intend  fhortly  to  publiilu 
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jM'  Of  THE  GALVANIC  PBEirOMENA* 

Ifamtiveofcy.      I  began  by  (hewing  you,  by  means  of  experiments,  delicate 

P*™****"**         indeed  but  yet  iimple,  that  phenomena  unequivocally  electrical 

are  produced  by  the  mere  contadl  of  two  different  metals, 

without  the  intervention  of  any  wet  fubflance— experiments 

which  ought  to  be  confidercd  as  fundamental. 

^aimneter  In  order  to  render  this  elcdbricity  (which  is  fo  feeble  that 

without  other  artifices  it  would  remain  imperceptible)  fenfible 

and  manifeft,  I  empby  my  elcftrometers  with  fine  flraws, 

combined  with  my  condenfers,  the  beft  of  which  are  thofe 

made  with  two  metallic  difcs,  which  apply  very  exaflly  to 

each  other  by  their  fiices,  which  are  very  flat,  and  covered 

witfi  a  flight  layer  of  fealing  wax,  or,  which  is  better,  of  good 

he  rarnifh. 

l^iM  fifci  of     The  firft  method  of  performing  this  experiment  was  to  take 

aremlied  toae-  ^^"^  ^^^  ^^^^  ^^  plates,  the  one  of  copper  and  the  other  of 

dMr«  ^c ;  to  hold  each  by  an  infubting  handle  (of  glafs  covered 

with  fealing  wax) ;  to  apply  them  for  an  indant  to  each  other 

by  fteir  flat  ioces,  and  afterwmrds  feparating  them  dextroufly, 

Ob  the  fepan-   to  bring  them  into  contad  with  the  eledrometer,  which  then 

tmtlVV' «»d  in<i'cated,  by  €ie  divergence  of  its  ilraws,  to  the  diflance  of 

the  copper  eL-?^  about  a  line  from  each  other,  the  elcQricity  which  each  of  (ho 

plates  had  acquired,  and  whether  the  ele^icity  ^was  pofitivc 

(or  el.  +)  ih  the  zinc,  and  negative  (or  el.  — )  in  the  copper, 

as  could  be  ilicwn  by  approaching  a  ftick  of  fealing  wax, 

that  had  been  rubbed,  to  the  fame  elcdrometer. 

Thtfeplatei  not      It  is  proper  to  obfervc  in  tliis  experiment,  that  the  two 

2wftrid^*bat  P'*^*^»  at  the  fame  time  ilmithey  Bie  viotors  of  eltSriciij/  by 

€9Hj0fi  lU         virtue  of  their  mutual  conta6i,  as  different  metals,  perform 

alfb  the  fun6tion  of  condenfers,  becaufe  they  are  prefciUed  the 

one  to  the  other  by  a  large  furface,  in  confequence  of  whic!^ 

fheir  contrarj'  eleftricities  are  counterbalanced  in  tlie  beft  pof- 

Sble  manner.     This  is  the  reafon  why  this  poiitive  elc6tricity 

in  the  plate  of  zinc,  and  negative  in  that  of  copper,  which 

Otherwife  would  not  rife  to  more  than  about  a  fixtecntli  of  a 

degree,  and  which  in  hSt  does  not  rife  higher  as  long  as  thcfe 

firme  |)Iates  remain  applied  the  one  to  the  other,  elevates  it- 

felf,  on  detaching  them,  to  1^  1^,  or  2  degrees,  and  evci^ 

more. 

Violpafi(e  th«       fliis  degree  of  ele^h-icity  may  appear  trifling ;  it  does  not 

ItM  difc/^here  '**^  ^^^^^  perfons,  who  always  wifh  to  fee  efl^eSs  exempli- 

lep«tt)ed|  tre    fied  upon  a  laige  fcal6.    Be  it  fo.    In  order  "to  obtain  ckariy 

p4 
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oa!  phenomena  much  more  diftin^ily  tnaiiced,  I  gcneraOy  em*  tvpetftdly  ap« 

ploy  a  fecond  condenfer^  moimtied  uj>on  the  ele^rometer  it«  P^^^J'**^ 

ielf^  and  proceed  in  the  following  manner : — I  apply  the  platei 

of  copper  and  of  zinc  to  each  other,  and  feparate  them  ievend 

limes,  at  each  feparation  bringing  one  of  thefe  infulated  plates 

into  contad  with  the  upper  difc  of  the  condenfer,  and  the 

other,  alfo  infulated,  with  the  lower  dlfc,  which  is  attached 

to  the  eledrometer.     When  this  contact  has  been  repeated 

ten,  twelve,  or  twenty  times,  the  difc  of  the  above-mentioned 

condenfer  being  raifed,  the  eledrometer  fiipports  the  inferior 

difc  alone,  which  elevates  itfelf  to  10,  12,  15,  20  degrees, 

&c.  &c. 

It  might  be  imagined  that,  independent  of  the  adion  of  tlie  The  apfjifatkin 
condenfer,  the  extent  of  contad  between  the  two  different  ®f*«  J*!/"" 
metals  gi^eatly  contributes,  as  fach,  to  raife  the  eledricity  to  ^  oopser  4oet 
the  dc^gree  which  we  have  feen,  and  diat  we  iiould  obtain  hot  iooniifii 
a  much  inferior  degree,  if  they  touched  each  olher  Only  by  a    "^^"^^ 
few  points.     £iit  i  prove  the  contraTy^  that  n  to  (ay,  that  in  x 

the  one  cafe,  as  well  as  in  the  other,  the  eledric  tefifion  rifcs^ 
during  the  contact,  to  the  iame  ^int,  ^which  is  iA>oat  a  fix*' 
tieth  part  of  a  degree  of  my  eledrometers  df  thm  ftraws, 
when  the  metals  are  zinc  and  copper,  and  a  little  more  when 
they  are  zinc  and  filver ;  which  tenfion  rcc{uiring  a  quantity 
of  ele6^ric  fluid  in  the  plate  wbiCh  performs  the  office  of  con- 
denfer, proportionably  larger,  accordingly  as  it  condontcs  60, 
150,  200  times,  it  is  evidont  wli)  we  obtain  1,  1^,  2  degrees, 
Pec.  &c. 

In  (irder  to  prove  tliat  the  con  tad  of  two  metals  of  little  Meuls  of  otHfet 
extent,  and  which  even  fubfiih  only  at  fome  points,  difplaces  f®""*  ^^^^ 
the  eledric  fluid  in  fuch  a  manner  as  to  raife  tlie  tendon  in  fnialler  or  mi. 
thefe  metals  to  the  fame  degree  ;  I  join  a  fmall  plate  of  cop-  nutc  furfaca^, 
per  with  another  of  zinc,  cither  "fimilar  or  diffimiiar  with  ro- 
fped  to  -figore  and  fizc,  applying  them  to  each  other  at  a  few 
points  only,  or  at  more  points,  or  e^'cn  foldering  them  toge- 
ther end  to  end.     See  Plate  VIII.  fig.  S. 

Holding^  the  piece  z  of  zinc  witli  two  fingers,  or  in  any  ManipuUi^. 
o*her  manner,  I  mal^  the  other,  r,  of  copper,  communicate  ^  ^."«'*  coople 
tvith  the  fuperior  difc  of  thecdndenfer,  whilft  the  inferior  difc  which  it  held  in 
commatfic»tes,  as  it  oticht,  with  thegroand.    A  moment  »f-  *^  ^^*  •"^ 
terwardi,  ramng  mk  t^per  difc  mto  the  air,  and  holding  ft  ^^^  ^  the  coiu 
infulated.  it  gives  me  by  the  elcaromet*  *rom  2  to  3  d«gree«r  denfisf,  j^odocfi 

of 
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.ck£lrtcUy»  ci^viil  of  negative  electricity  (el.  — ),  accordrngl)-,  as  fuch  a  conm 
S^gtt^mua*-  ^"^^^^^  oondenfes  from  V20  to  180  limes.  This  proves  th  " 
the  electric  tefifion  of  the  abovc-nientioiiecl  plate  c  was  aboul 
a  tixtieth  of  a  degree,  or  nearly  equal  to  tiiat  which  die  tw( 
plates  of  Cfipper  and  of  zinc  acquired  in  tlie  preceding  expe* 
riments,  when  applied  to  each  other  by  Uie  whole  extent  of 
their  flat  furface^i. 

Wiicn  we  reverfc  *he  experiment,  that  i»  to  fay,  when  we 
caufc  the  plate  z  of  zinc  to  coram  unicate  with  the  eondenfcr, 
we  like  wile  obtain  from  two  to  three  degrees,  but  of  pofitivc 
cleannty  (cL  +,) 

However,  if  the  tlifc  of  tlic  condeiifer  be  copper^  and  the 


which  If  re- 

ff€fUd  by  lotich 
itig  wiih  the 
other  iDcuL 


xinc  piece 


^"^^^^  */*'P^5.    plate  z  touch  it  immediately  without  any  intcrvenmg  fub- 

thc  other  piece    ilancc,  we  obtain  nothing,  becaule  the  zinc   being  then  m 

fof  copper)  is     t'onlaftj  at  the  two  oppoiite  ends,  with  copper  and  copper, 

heMinthehand»  ,  ,,  ^  y        i-      r,.  «  •        i     , 

no effca follows-  t^^'°  equal  forces  act  m  oppofite  directions,  and  by  that  means 

dellroy  or  counterbalance  each  other, 
unlcfs  moifturc        It  is  therefore  necetfary  that  the  communication  of  the  plate 
be  ioterjHifcd.     ^f  ^iuc  z  witli  the  copper  difc  of  the  condenfer  flioutd  be  ef- 

fctted  by  the  interpofilion  of  a  condudor,  which  Ihould  be  a 

fimpJe  conduclor  nearly,  an  humid  condutWj  fuch  as  a  piece 

of  wet  card  or  cloth. 

Mvt  it  is  Mjprtedt      As  to  die  reft,  the  a6iion  which  excites  and  gives  motion 

that  Che  humj-   ^^  j|^^.  ekaric  fluid  docs  not  exert  itfelf,  as  has  been  errone- 

mi  ^  t^ftdkajr^     oufly  thought,  at  the  contact  of  the  wet  fubliance  with  the 

to  present  the     jxiiii^\,  where  it  fxerts  fo  very  fmall  an  a^ion,  that  it  may  be 
oppofirc  metalhc    ,.^  ,     ,   .  r  V     i  i      i       i  i  i* 

cnrtftsto  the    durcgafr!«*d  m  tompanlon  wnin  that  which  takes  place,  as  at] 

jny  experiments  prove,  at  the  place  of  contact  of  ditferejit 
metals  with  each  other.  Confequently  the  true  element  of 
my  ele^romotive  apparatus,  of  the  pile^  of  cups,  and  others 
that  may  be  con  fir  titled  according  to  the  fame  principles,  is 
the  fimple  metallic  couple,  or  pair,  compofed  of  two  different 
metals,  and  not  a  moift  fubflance  apphed  to  a  metallic  one,  or 
inclofed  between  t%vo  diflerent  metab,  as  moft  philofophers 
have  pretended.  The  humtd  ftrata  employed  in  thefe  com- 
plicated apparatus  are  applied  therefore  for  no  other  purpofe 
than  to  effect  a  mutual  communication  between  all  the  metal- 
lic pairs,  each  to  each,  ranged  in  fuch  a  manner  as  to  impel 
the  elefcric  fluid  in  one  dtreclion,  or  in  order  to  make  them 
communicate,  lo  that  there  may  be  no  nctioii  in  a  dirccliou 
contrary  to  the  others. 
^  After 


'having  well  afcertained  the  degree  »>"  eleflricity  which  The  mtenilQ'] 
1  obtain  from  one  lingle  pair  of  ihele  metallic  piece*,  ai  Hiewn  tounl«  is  the 
by  tbe  condenfer  which  1  ejnploy,  I  piocecd  to  iliew^  that  fc»mc  multiple 
ivith  two,  three,  four  pairs,  &c.  properly  arranged,  that  \$  ^<>  couple  of  »u£ 
fay,  dtlpofed  all  in  tlie  fame  dire^ion,  and  communicating  the 
one  with  the  other,  by  as  many  humid  Untta  (which  arc  ne- 
c^Ikry,  in  order  that  tliere  may  be  no  contrary  actions,  as  I 
have  already   fliewn),  we  have  rxa^Iy  the  double^   triple, 
quadruple,  &c.  fo  that  if  with  a  finglc  pair  we  jhould  be  able 
to  eledrity  the  condenfer  to  tliat  point  as  to  make  it  indicate, 
by  the  cle^rometer,  three  degrees,  for  example,  we  iliould 
obtain  fix  with  two,  nine  with  Uxree.  twelve  with  four,  &c. 
if  notexadly,  yet  nearly  fo.     Yoa  have  \(im\  thefe  experi* 
ments,  and  have  appeared  to  be  very  well  lalistied  with  tliem, 
as  well  as  Mr.  Pidet,  who  feemed  enchanted  with  lliem,  and 
WW  never  tired  with  feeing  ihem  repeated. 

Here  then  we  have  already  conrtructed  a  fmall  pile,  which  THU«ihefw|" 
[•however  does  not  yet  atford  any  indications,  by  the  eledro- 
meter  without  the  aid  of  die  condenier.  In  order  that  it  nuAy 
Immediately  afford  thefe,  in  order  that  it  may  arrive  at  or^e 
whole  degree  of  elc^ric  tenfion,  which  it  will  ftaicely  be 
pollible  to  difUnguifh,  bccaufe  it  amounts  to  no  more  tlian 
half  a  line  on  the  electrometer,  it  is  necelTary  that  fuch  a  pile 
Should  be  compofcd  of  about  fixty  of  thefe  combinations  of 
copper  and  zinc,  or,  which  is  better,  of  filver  and  zinc,  on 
account  of  the  fixtieth  of  a  degree  wliich  each  combinaUon 
yields,  as  I  have  already  rcmarkLd.  It  then  alfo  affords  fhocks  iadg\*«4fl 
if  we  touch  its  two  extremities  with  wet  fingers,  and  much 
ftronger  fhock&  if  we  t^tuch  them  with  metaL  grafped  b)  large 
furfaces  in  the  hands  well  moiilencA,  by  which  means  a  much 
better  communication  is  eftablifhed. 

In  this  manner  we  may  receive  (hocks  ftom  an  apparatus,  Sal  me  liquidip 
whether  in  pile  or  with  cup«i,  of  30  aiid  even  of  *iO pairs,  pro« llt^hlht^* 
vided  tlie  metals  be  fufhciently  clean,  and  efpccially  if  thcefte^j  ^i 

humid  ilrata  be  moiflened,  not  with  mere  pure  water^  but  ^H 

with  a  confiderably  ftrong  falinc  fblution,  ^^ 

Thefe  faline  hquids,  however,  do  not  properly  augment  the  but  merery,  k  Ir 
dearie  force ; — not  at  all ; — they  merely  facilitate  the  patTage,  ^"•'*  l^caufe 
and  leave  a  freer  courfe  for  the  electric  fluid,  being  much  ainiiuQofi. 
better  conduQors  ilian  fimpk*  water,  as  fcveral  otlier  experi- 
ments prove. 

In 


14A  ofir  Tfrt  tiitVAKic  rK¥^oivft%'A. 

Iipennfcnt  of-  Til  feeder  Vo  eflablifh  this  fa^,  aftd  render  H  evident  fb  fitch 
Jfate  ^'  ■*  ***^®  ^^^  *  difficulty  in  admHting  it,  that  the  de  Aric  force 
gidfey  whhthe  orteafion  is,  if  not  entirely,  yet  rery  nearly  the  -fame,  *frhe* 
•BT^^Hocr"  ^^'^^^  ^'^^  layers  be  moiftened  with  pure  w««r  <«r  wJth  a 
tain  ekdric  in-  Mine  folution,  though  the  difference  in  the  (h<9ck  h  fo  great; 
tenfitytndfliockj  J  },ave  freqwentJy  made  the  foHowinr  experiments,  of  which  I 
but  on  adding      .  r    x.       .  j      i.-  l  t    ^  u  i.  /i_ 

fait  to  the  water,  have  fpoken  to  you,  end  which  I  wbuld  have  fhcwn  to  yoa; 

the  intenfity  is    if  I  had  been  provided  with  the  requifite  articles.     I  tak«  30 
the  flixk  it*"*   Cups  or  drinking  glafles,  with  which  I  conftru^  one  of  thefe 
much  greaier*     apparatnles  which  I  term  a  crown  of  cups,  putting  into  them 
a  fufficient  qucuitity  of  pure  water,  and  caufing  them  to  com- 
municate, tl-te  firft  with  the  fecond,  the  fecond  wifh  the  third, 
and  fo  on  fucceffively  to  the  la  ft,  by  means  of  metaTHc  wires, 
which  terminate  at  one  end  in  a  plate  of  copper,  and  at  the 
vthcr  in  one  of  2irj<\  and  are  all  turned  in  the  fame  dire^ion. 
The  apparatus  being  conflru^led  in  this  manner,  I  try  its 
ele^ic  force,  by  caiifmg  the  firft  of  the  cups  to  communicate 
with  the  ground,  and  applying  the  condenfer  to  a  piece  of 
taietal  which  is  partly  imraerfed  in  the  laft :  this  condenfer, 
•when  I  afterwards  withdraw  it,  and  feparate  one  of  its  difcs 
from  the  other  in  the  proper  manner,  and  witliout  delay,  gives 
toe  40,  6b  degrees,  and  more,  according  to  its  condenfing 
fbiTce.     I  alfo  try  the  Ihock  in  the  moft  advantageous  manner, 
atid  find  that  it  is  very  flight :  after  having  well  afcertained 
fcoth  the  degree  cff  the  electricity  and  the  weaknefs  of  the 
fbock,  I  add  a  pinch  of  fdlt  to  «ach  cup,  and  repeating  the 
proofs,  I  find  that  the  electricity  has  not  been  at  aH  increafcd, 
the  condenfer  givmg  me  ftill  only  40  or  60  degrees,  as  before ; 
but  the  (hocks  are  incomparably  ftronger. 
The  •|)paratu$        There  are  many  other  experiments,  which  I  have  defcribed 
W^***^"S*    ^^  y^^  verbally,  and  which  I  would  wfllingly  have  pcribrmcd 
■  -         ouHy.  before  you,  had  I  not  been  in  ^\Tinl  of  the  requifite  apparatus. 
I  informed  you— at  which  you  were  much  aftonidied,  anfl 
Mr.  'Pi6tet  ftill  more  fo — thai  with  one  apparatus  I  charge  a 
Leydtn  phial,  whate\'er  its  capacity  may  be,  and  even  a  large 
battery ;  that  I  charge  them  in  an  inftant,  or,  to  fpeak  more 
arcurately,  in  lefs  than  a  twentieth  part  of  a  fecond,  and  al- 
rooft  to  the  fame  degree  as  the  apparatus  itfelf,  namely,  tt) 
about  one  degree  of  tenfion,  if  the  apparatus  be  compofcd  cff 
t50  pairs  ^  to  two  degrees  if  it  contain  120,  &c. ;— that  I  aui 
then  able  to  draw,  by  the  help  of  the  condenfer,  a  lU^g  f]park 
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l^om  A  fmall  jar  cbaj^ed  in  this  manner,  a  upresi  number  t>f 
fimilar  fparij  fconi  a  large  jar^  and  almoft  nutbomt  limit  firom. 
batteries^  as  I  am  a6tiiall}f  able  tx>  draw  Ihem  without  limit  of 
Dumber  from  the  apparatus  itielf. 

I  have  iuibrmed  you,  that  large  bottles  charged  in  this  Strang  (hocks 
viann^r  gave  me  moderate  fluxtks,  and  batteriea  pretl^r  firong  ^^^"d^'** 
ones,  as  high  as  the  elbow,  and  higher ;  that  the  (hocks  of  a 
battery  of  10  fquare  feet  of  coating,  and  charged  in  lefs  than 
a  twentieth  part  of  a  fecond  by  one  of  my  apparatufes  of  200 
metallic  pairs,  are  very  violent  and  almofl  infupportable ;  for 
I  have  not  yet  made  any  trial  with  larger  batteries ;  bat  that 
Hiere  is  every  probability  that  the  violence  of  the  (hocks  in- 
ereafes  with  the  fire  of  the  batteries,  as  &r  as  a  certain  tern, 
which  I  am  not  able  to  define  ;  fo  that  it  would  be  poffiUe, 
with  batteries  of  40,  60,  and  100  (quareieet,  to  gtveconfi- 
deraUy  ftrong  Ihocks,  by  charging  them  by  the  tranfient  con« 
tad  of  a  pile  only  60,  40,  SO,  or  flill  fewer  pairs. 

I  have  exphuned  to  you  the  manner  in  which  one  ought  to  CautiomiAMte 
proceed  in  order  to  perform  thefe  experiments  with  iuccels ;.  2i!ffS^«*b«t- 
(hat  it  is  particularly  neceiTary  we  (hould  carefully  avoid  the  terf  bj  ftdvaa- . 
iighteft  interruptions  in  the  communications  of  the  condudors  ^^"^ 
with  the  coatings  of  the  bottles,  and  between  each  other,  and 
that  this  becomes  flill  more  neceHary  when  the  electromotive 
appHratus,  being,  compofed  of  a  fmall  number  of  pairs,  pof- 
ie{2es-  but  little  power,  fo  as  to  be  unable  to  overcome  the 
flighted  obiUcle  that  might  oppofo  the  paiTage  and  the  courfe 
of  the  eledric  fluid. 

Lallly,  I  remarked  to  you,  that  thefe  experiments  confirm  The  pile  motet 
in  a  very  evident  manner  what  all  llie  others  already  fuggefted,  Ju^^ty^^JJ^ 
namely,  that  the  quantity  of  clcdlnc  fluid  fet  in  motion  by  my  tricicy  rh^a  aaf 
apparatus  is  much  larger  for  every  moment  of  time  than  that  ""^hiae. 
which  is.  fet  in  motion  by  tliq  ordinary  eledrical  machines; 
that  the  former  afford  it  in  much  greater  abundance  than  thtt 
latter^  when  the  object  is  to  produce,  not  an  acc^umulation  ol 
eledric  fluid  in  infulatcd  bodies^  in  order  to  rail'e  tiie  eledri- 
city  to  a  high  degree  of  tenfion,  which  may  be  done  with 
thofe  machines,  but  by  no  means  with  piles  and  other  fimilar 
apparatufes,  unlefs  we  alfo  employ  condenfers ;  but  where  we 
require  a  conflfint  current  of  this  fluid,  fupportcd  by  a  con» 
tlnued  a6lion  of  a  circle  of  condenfers  not  infulated ;  nay,  one 
Qf^my.9ftp9aiixiu^  of  only  60  or  30  x&ct»llic. pairs,  pours  out 

in 
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in  every  tnftant,  or  in  any  ghren  time,  more  electric  fioid^  if 
it  meets  with  no  obftaele,  or  if  the  fluid  be  not  obftruded  by 
the  too  fmall  capacity  of  the  recipient  into  which  it  is  infafed, 
than  one  of  the  moft  a^ve  de^rical  madiines  with  cylinders 
or  plates  of  glafs;  In  fad,  where  ihall  we  find  a  machine 
capable  of  charging  a  very  large  battery  to  one  or  even  half 
a  degree  in  lefs  than  an  eighth  part  of  a  fecond,  of  pouring 
into  it  a  fufficient  quantity  of  eledric  fluid  to  enable  us  after- 
wards to  draw  from  it^^  by  the  condenfer,  a  great  number  of 
fparks  in  fucceffion,  as  is  done  by  one  of  the  above-mentioned 
apparatufes  ?  * 
Meodoo  of  other  The  Other  experiments,  which  I  was  able  to  fliew  you  in 
part,  rehite  to  the  different  ele6trofcopic  phenomena  which 
the  apparatus  prefents,  accordingly  as  the  one  or  the  other 
of  its  extremities  communicates  with  the  ground,  or  both  of 
them,  or  neither  one  nor  the  other,  or  as  they  communicate 
only  between  themfclves  and  with  the  ground  at  the  £ime 
time ;  accordingly  as  thefe  communications  are  efiedcd  by 
perfedt  conductors,  condu6lors  more  or  lefs  imperfedt,  &c.  all 
which  circumflances  Angularly  modify  and  produce  great  va- 
riations in  the  refults,  which  oflen  appear  curious  and  even 
anomalous,  but  which,  neverthelefs,  I  think  myfelf  able  to 
explain  in  a  fatisfa^ory  manner,  without  deviating  from  my 
principles  and  found  elc6lrical  theory,  attention  being  paid 
to  the  mode  in  which  the  imperfed  or  bad  condudors  ad.  It 
would  carry  nie  too  far  to  enter  at  prefcnt  into  thefe  details ; 
what  you  have  already  feen,  and  what  I  have  communicated, 
may  be  fuSicient  for  the  prefent  occaiion. 


Ohftrvations  on  the  preceding  Memoir,     W.  N. 

Tbeorj  of  Volts      Sig.  Volta,  and  many  of  our  philofophical  neighbours  in 
^2J5^*3r  France,   will,   no  doubt,   think,  on  re-con fideration  of  tho 

fads,  that  they  have  been  too  precipitate  in  admitting  the 
eledric  energy  as  the  only  effcdivc  agent  in  the  phenomena 
of  the  pile,  and  tliat  the  fluids  ad  merely  as  condudors. 
Tlie  late  interruption  to  correlpondence  may  probably  have 
rendered  the  contents  of  my  late  Journal  little  known  in 
France,  other  wife  the  learned  author  of  this  memoir  would 

^OnthisfuhjeafecPhilofoph.Journal,  41^^.-245— 245.    N*' 
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gives  si!  to  Lhe  metab  and  nothing  to  the  fluids,  in  *  Mr.  I>^v>'s  gilvaatc 

mj)avy'$  galvanic  pile^,  confifting  of  one  metal  throughout,  but  y^jj  „f  ^^^^i 

I  *iviih  difl'crcnt  firata  of  fluids  :  for  example  iJm^  i  nvetal^  cloth  only  aad  three 

foaked  in  diJute  nitrous  acid,  cloth   foaked  in  water,  cloth 

Led  in  ftdphuret  of  potafli ; — ^then  the  fame  metal,   and 

itroui  acid,   and    water,   and    fulphurft ;— tlie   metal,  Sec* 

[Of  if  a  trough  be  ufed,  the  feparation  between  the  acid  and  Trough  of  the 

!  lulphuretmay  be  made  by  a  plate  of  horn,  ai\d  the  two  Atiids^^^^  "^ 

ay  be  conneded  by  a  flip  of  wetted  paper  hung  over  the 

[^4&dgc  of  the  horn,  which  will  not  caufe  the  fluids  to  mix,  be- 

life  water  is  lighter  ttian  either.     The  mntal*,  feparately 

ad  fuccefsfuily  tried,  were  iilver,  copper,  zinc,  and  l«ad. 

To  diis  I  will  here  add,  from  converfation,  an  experiment  Efearic  eni 

of  the  (krae  philofopher,  which  is  no  lefs  conclufive  as  to  *he  ^jj^^^^^*^^^^^ 

iiie€i  efficacy  of  lhe  fluid  in  this  apparatus ;  bccaufe  tlic  fame  changing  the 

^«Ie^ric  power  is  made  to  move  cither  from  the  top  or  bottonv^"^'** 

of  a  pile  of  two  metals,  according  to  lhe  nature  of  the  ijittr- 

puled  iiuid* — It  a  pile  of  copper  and  iron  be  conllruifled  a* 

ufual,    with  water  interpofed,   the   iron  becomo*  eletlntioU 

plus  and  the  copper  mtau^ ;  but  if  the  fcme,  or  a  fimibr  pile, 

'  conftru^ed  with  no  other  differcuc'^  than  tlmt  fulphurct  of 

3talh  is  ufed  inftcitd  ol  water,  the  iron  is  elcftrihed  mintts 

ad  the  copper  plus.     In  the  firft  cafe  the  iron  is  oxided  ; 

but  in  the  fecond  there  is  no  oxidation  of  tlas  metals  and  liic 

copper  is  oxided,  and  probably  fulphurated* 

Laftly,   we  have  another  inflance  of  the  power  and  irn*  Galvanic  knt* 

arlaace  of  die  fluids  in  the  arUclc  which  follows  Uje  prc(ent.  ""^ ^^^^  ^^"''^ 

'  '  ind  two  flut<b« 

irhere  charcoal  alone  is  ufed^  and  the  leading  condition  is, 

fliat  two  different  fluids  flrall  be  ufed» 

As  we  know  by  the  experiments  of  De  Sauffure,  and  many  Chemkil 

others  that  chemical  changes  do  difturb  the  equilibrium  of  ^^'^K*^'  ^^ 

!eftricity,  and  they  certainly  take  place  in  the  pile,  it  fccmsdycecleariciw; 

it  leaft  probable  that  thele  may  have   the  chief  agency  in  "i^**  ^  t^ich 
the   apparatus.      With    regard    to    the   principle   of  cletkic  j"ij  "f p,i^*^f5J" 
motors  of  Sig,  Volta,  I  mall  obfcrvc,  tliat  Bonnet  made  many  »^f  pfobibly 

caufe  iU  cledd- 


diredl  experiments  of  applying  different  metals,  by  the  fmgle 


cuy# 


•  Sec  notice  in  the  Scientific  News,  Phil.  Journal,  4to.  for 
May,  18Q1,  Vol.  V.  p.  78  i  and  the  fubjca  is  fully  treated  iit  thv 
Philof*  Tranf.  for  1801,  in  a  paper  infcrted  in  the  fame  volume  of 

and 


9t]f  Jour&ili  4to.  p*  Ml* 
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ale  tx^mA  doable  toudi,  to  An  plates  of  the  doabler,  followed  bf 

^SS^XiXf     theprodudUonof  ele£tricity>  by  htxa  oalledadheiiTe  elearicitj., 

cMtiftormeeab  nidiich  were  pabliihed  in  his  Nesa  Experiments  on  Elo^kky  in 

^^_;^*      1789,  pages  86  to  102 ;  And  others  were  made  by  Cavallo  o 

before  1795.      the  eledricity  produced  by  the  contad  or  ilroke  of  a  piece  % 

metal,  1ft  fiill  out  of  the  hand,  for  the  moft  part,  upon  an  in-» 

fulated  metallic  plate,  which  were  publi(hed  is  the  third 

volume  of  his  Ek^ricity  in  1795.     I  do  not  know  the  date  of 

Volta's  experiments,  but  believe  them  to  be  much  later  than 

They  foppofed    thofe  of  the  fame  kind  by  Bennet.    This  laft  philofopher,  as 

woof  elearic  ^^jj  ^  Cavallo,  appears  to  think  that  different  bodies  have- 

but  die  hypo-     different   attradions  or  capacities  for  electricity;   but  the 

^*^*f^  iLa -^  Angular  hypothefis  of  ele^omotion,  or  a  perpetual  current  of 

city  ptoduced  by  ele^icity  being  produced,  by  the  oonta^  of  two  difiercnt 

n^alfic  contaas  metals  is,  1  apprehend,  peculiar  to  Volta. 
bekMigs  to  Volti* 


xn, 

Jn  Account  of  a  A/etl^od  of*  Conftmftin^  Simple  and  Compound 
Galvanic  Comhifiations,  ivithout  the  Uje  of  Metallic  Suhftances, 
bj  jficans qf  Charcoal  and  dijjhent  Fluids.     By  Mr.  Davy. 

Charcoal  be-       l.lF  a  piece  of  well  burned  charcoal  be  brought  in  contafl 
SSTwateriffb^t  *^  ^"^  ®*  '^^  furfaces  with  a  portion  of  water,  and  at  another 
lalTanic  tScCt.  furface  with  a  portion  of  nitric  acid,  a  fimple  galvanic  com- 
bination will  be  formed  when  the  two  fluids  are  connc6led 
together.     And  the  powers  of  it  arc  demonftrated  by  its  agen- 
cy upon  the  limbs  of  irogs,  and  by  its  effedls  upon  the  organs 
of  fenfe. 
Series  of  fiich        2.  A  compound  galvanic  combination  or  a  galvanic  battery 
cMibinauont.     may  be  formed  irom  a  number  of  fcries  eorapofed  of  the  fame 
fubflances :  but  in  this  cafe  the  fluid  elements  of  each  ferics, 
not  being  immediately  in  contact,  muft  be  connected  with 
fimilar  elements  in  other  lories  in  an  order  of  regular  alterna* 
tion,  fuch  as  water,  charcoal,  acid ;  water,  charcoal,  acid ; 
and  fo  on. 
Charcoal  battery      3.  The  befl  mode   that  has  yet  occurred  of  conftrudting 
by  k  ieriea  of      galvanic  batteries  with  charcosil,  is  by  means  of  a  number  of 
focbarged  with*  glares,  \yhich  are  made  to  contain,  alternately,  nitrous  acid> 
aitric  acid  and    and  water,  and  w hich  are  coiinedcd  in  peir<>  bv'  means  of  mol(^ 
''"^^  3  t%ned 
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feiied  cloth.     The  pieces  of  charcoal  ufed  are  made  from  very  ttmateljcoft*  •• 
denfe  wood^  fuch  as  box,  or  lignum  vit«  ;  and  in  this  cafe  the  ^^^^^idflipl^! 
fluids  will  not  penetrate  into  tliem  by  capillary  attraction,  wet  dodu 
much  beyond  the  places  of  their  primary  contact.  Their  forpis 
are  thofe  of  arcs,  fo  that  each  piece  conneds  togetlier  two 
glaffes ;  but  in  inftances  where  fingle  pieces  of  charcoal  can-' 
not  be  obtained  of  the  proper  (hape,  two  long  and  thin  flips 
may  be  failened  together  by  filk,  fo  as  to  form  the  angle  ne- 
Geflary  to  their  infertion  into  the  glafles. 

4.  Twenty  feries  in  a  battery  of  this  kind  produce  fenfible  Iti  power. 
but  feeble  (hocks,  and  when  a  fingle  metallic  feries  with  a 

gold  wire  and  two  glafles  ai  water-  is  fubftituted  for  one  oi  the 
primary  feries,  hidrogen  is  given  out  by  the  metallic  point  in 
the  glafs  of  water  in  the  place  of  the  acid,  whilft  oxigen  is 
evolved  from  the  point  in  the  otlier  glafs. 

5.  In  the  galvanic  batteries  with  charcoal,  fulphuric  acid  Odier  flul^ 
may  be  fubftituted  for  nitric  acfd ;  and  folution  of  fulphuret  of 

potafh  for  the  water,  without  any  material  alteration  in  the 
nature  of  the  agency ;  the  folution  of  the  fulphuret  indeed, 
feem€,  in  fome  meafure,  to  increafe  its  intenfity,  and  com*> 
binations  containing  this  fubflance,  denfe  charcoal,  afid  con- 
centrated nitric  acid,  appear  to  be  fuperior  in  adivity  to  fimi- 
lar  combinations  containing  copper  and  the  fame  fluid  ele«  * 

mefits,  and  to  be  nearly  equal  to  thofe  compofed  of  zinc,  fil- 
ver,  and  water. 
Jaimarif9,  1802. 


XUI. 

Shwt  AnaJyfis  of  the  Principles  and  StruBure  of  Mr.  Close's 
Hydraulic  Engine. '^^W,  N. 

JLJlN  eminent  engineer,  to  whofe  talents  and  invention  fo- An  explanitjon 
ciety  is  highly  indebted,  writes  to  me  that  he  cannot  under-  o^  Mr.  CIofTt 
fland  Mr.  Clofe's  engines,  and  requefts  fome  explanation,  as  ^4^ 
he  does  not  conceive  that  impoiTibilities  would  have  my  fanc- 
tion.     Though  I  am  convinced  that  an  attentive  revifal  of  the 
defcriptions  would  render  my  elucidation  unneceflary,  yet  as 
that  which  he  requefts  may  not  be  unacceptable   to  other 
leaders,  I  have  here  annexed  a  few  obfervations ;  viz. 

Vol.  I.— February.  L  1.  That 
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Simrt  eBomen*       ] .  That  the  water  (of  which  part  is  intended  to  be  raiCsd 

2jJ^j3l2di  *^^^  ^^  ^^®^)  ™"'^  ^^®  *  ^"-     ^'  ^*^**  ***  ^*  •^®'^^' 
itfflfcnckii*       the  ufual  difference  between  the  legs  of  the  fyphon.     3.  That 

if  the  fyphon  had  two  or  more  afcending  legs,  water  would 
rife  through  them  all.  4.  That  if  one  of  thefe  legs  were  fmall 
and  contained  air,  that  air  would  pafs  into  the  great  fyphon, 
and  if  the  velocity  of  the  fluid  were  rapid  enough,  the  bubbles 
would  pafs  down  along  with  the  water,  inftead  of  riling  to 
the  top  and  breaking  tlie  column.  5,  That  if  there  were  a 
« contrivance  of  two  cocks  in  the  water  way  of  the  fmail  afcend- 
ing leg,  and  both  were  (hut,  the  portion  of  water  might  be 
drawn  out  from  between  them  by  a  fide  cock,  and  that  fpace 
filled  with  air.  6.  That  this  fpace  may,  if  thought  fit,  be  a 
globe  or  other  veffel.  7.  That  this  fpace  being  above  the 
'  level,  the  water  thus  drawn  off  m  infoB  rtdfiid.  8.  That  by 
(butting  the  fide  cock,  and  opening  the  two  others,  the  in- 
cluded air  would  afcend  and  be  carried  down  the  great  fyphon. 
9.  After  which  another  like  portion  of  water  might  be  drawn 
out  as  before,  &c.  &c.  And,  10.  It  is  clear  that  by  fmall 
fyphon  work  the  cocks  might  be  opened  and  (hut  without  at< 
tendance. 
The  water  !•  This  is  only  one  of  the  many  metliods  of  raifing  water 

wti  feiu"**  **^^'^  '^  ^^^^^  ^>'  ^^''^"^  ®^  ^^  ^*-  ^*  certainly  pofleffes  merit 
and  originality  of  invention  ;  but  whetlier  it  be  generally  pre* 

trdfityof^b-  ferable  to  other  known  methods  is  another  que(tion.  For  my 
""  part,  I  tliink  it  is  of  advantage  to  our  general  fiock  of  know- 
ledge and  invention,  to  publifh  all  ingenious  novehies,  with- 
out any  particular  folicitude  refpeding  the  extent  of  their 
power.  A  variety  of  circumftances  and  local  fi tuations  af- 
ford opportunities  of  applying  engines,  or  their  parts,  with 
finguiar  advantage,  which  in  the  general  contemplation  of 
their  ftrudure  and  ufe,  might  feem  to  be  more  (Iriking  foe 
their  fingularity  than  their  effect. 


XIV.  ^imfk 


I 


Smpte  Procefifor  faking  a  Cop^  (f  a  recent  Manufcript*  Com- 
municatcd  to  the  Fhilattmihic  Society  at  Paris  iry  Charles 
CoavtiifiRT* 


X  HIS  proccfs  U  the  raore  interefting  a«  it  requires  neither  Sugar  U  pot  in 
machine  nor  preparation ;  and  may  be  uied  in  any  li tuition.  un'ijggti'papeHt 
It  confifts  in  pulling  a  little  fugar  in  common  writing  ink,  and  i*pd  on  the  wHu 
wilh  this  the  writing  ts  made  on  common  paper  Hzed  as  ufuaf,  ^"^*         coor 
when  a   copy  h  required ;  this  uniized  paper  is  taken  and  is  autie  hj  «n, 
lighdy  moifiened  witfi  a  fponge.     The  wet  paper  is  then  ap-  ^^c*^***™"* 
plied  to  llw  writing,  and  a  ilat  iron,  fuch  as  is  ufed  by  laun- 
drelfes^  of  a  miMlerate  heat,  being  lightly  pajfed  over  the  un- 
fized  paper,  the  counter-proof  or  copy  is  immediately  pro- 
duced *, 


XV. 

Narrative  and  EiplwuUion  of  the  Appearance  of  Phantams  and 
other  Figures  m  the  Erhibilion  of  the  Pkantafnuigoria*  With 
Remarks  on  ifw  Philojophivai  life  qf  common  Occurrencei^ — 
W.  N. 

XTl  very  fli iking  application  of  the  magic  lantliorn  has  phantafmag  rTi.'" 

been  made  this  winter  lo  the  public  amufement  by  M.  Phi-  ^5^  application 
I-    rti    I  IT  FTni  1  f*  f^     •         t      •         1      Of  f  he  raJgiG 

nplthal  at  Ihc  Lyceum.     The  novelty  conn  Its  in   placrng  the  lanthorn  by  pli» 

lanthorn  on  the  oppoGte  fide  of  the  fcreen  which  receives  the  ^"g  '^  o"  ^^'^ 

images,  inftead  of  tin  the  fame  fide  as  the  fpeflator,  and  ftif-  3ie  fcreen    afwi 

fering  no  light  to  appear  but  what  pafTe*;  through,  and  tends  nuking  ihe  fi- 

to   form    thofe  imnges.       Uh   (liders  are  therelbre  perfe^Iy  f^jj^'f'    g^*, 

opake,  except  that  portion  upon  which  the  t ran Iparent  figures 

are  drawn,  and  the  exhibition  h  thus  conducted. 


•  I  have  not  heard  who  wai:  the  original  inventor  of  this  ufeful 
procefs.  That  fugar  prevent?  ink  from  Ipeedily  drying  has  been 
long  known»  and  this  method  of  imprrllion  has  been  ufed  in  Tome 
of  our  public  oflicci,  and  dfewhcre  in  England  for  fome  years^ 

W.  N. 
L2  AH 


Attoottt  of  the 
exUbition  of  > 
Mr.  Philipfthal. 


Dirknrit. 

Thohder. 
Lightning. 


Figuretofthe 
departed ;  phaui' 
tDim>  &c« 


The  figures 
feem  to  recede 
to  an  immenfe 
diftance* 


How  effeaed. 


Trant  forma- 
tions*    ^ 


fSkeletonsy    Szc 
fuddenly  ruih 
forward* 


NARRATIVE  OF  WTE  PH AyTASMAGORIA; 

All  the  lights  of  the  fmall  theatre  of  exhibition  were  re- 
moved, except  one  hanging  lamp,  which  could  be  drawn  up 
fo  that  its  flame  flioiild  be  perfcdly  enveloped  in  a  cylindrical 
chimney,  or  opake  fliade.  In  this  gloomy  and  wavering  light 
the  curtain  wa?  drawn  up,  and  prefented  to  the  fpeflator  a 
cave  or  place  exhibiting  flveletons,  and  other  figures  of  terror, 
in  relief,  and  painted  on  tlie  fides  or  walls.  After  a  fhort 
interval  the  lamp  was  drawn  up,  and  the  audience  were  in 
total  darknefs,  fucceeded  by  thunder  and  lightning ;  wliich 
lail  appearance  was  formed  by  the  magic  lanthorn  upon  a 
thin  cloth  or  fcreen,  let  down  after  the  difappearance  of  the 
light,  and  confequently  unknown  to  mofi  of  tlie  fpe6tators. 
Tbefc  appearances  were  followed  by  figures  of  departed  men, 
ghofls,  fkeletons,  tranfmutations,  &c.  produced  on  the  fcreen 
hy  the  magic  lanthorn  on  the  other  fide,  and  moving  their 
eyes,  mouth,  &c.  by  the  well  known  contrivance  of  two  or 
more  Aiders.  The  transformations  are  eflfeded  by  moving  the 
adjufting  tube  of  the  lanthorn  out  of  focus,  and  changing  tlie 
Aider  during  the  moment  of  the  confufed  appearance. 

It  muft  be  again  remarked,  that  thefe  figures  appear 
without  any  furrounding  circle  of  illumination,  and  that  the 
fpe^lators,  having  no  previous  view  or  knowledge  of  the 
fcreen,  nor  any  vifible  objedl  of  comparifon,  are  each  left  to 
imagine  tlic  difiance  according  to  their  refpcftive  fancy. 
After  a  very  fliort  time  of  exhibiting  the  firfl  figure,  it  was 
feen  to  contrad  gradaally  in  all  its  dimcnfions,  omtil  it  became 
extremely  fraall  and  then  vanilhcd.  This  effedl,  as  may  eafily 
be  imagined,  is  produced  by  bringing  the  lanthorn  nearer  and 
nearer  tiie  fcreen,  taking  care  at  the  fame  time  to  prefervc 
the  diftindnefs,  and  at  Lift  clofing  the  aperture  altogether : 
and  the  procefs  being  (except  as  to  brightnefs)  exactly  the 
fame  as  happens  when  vifible  obje6ls  become  more  remote, 
die  mind  i>  irrefifiably  led  to  confider  the  figures  as  if  tl.cy 
were  receding  to  an  immenfe  difiance. 

Several  figures  of  celebrated  men  were  thus  exhibited  with 
fome  transformations ;  fucli  a«  the  head  of  Dr.  Franklin  being 
<;onverttd  into  a  Ikull,  and  thefe  were  fucceeded  by  phantoms, 
Ikeletons  and  various  tcrrilic  figures,  which  inftead  of  feem- 
ing  to  recede  and  then  vaniih,  were  (by  enlargement)  made 
fuddenlv  to  advance  ;  to  the  furprize  and  aftoniflnnent  of  tlie 
aiidioncf,  and  tlien  difappcar  by  feeming  to  fink  into  the 
ground. 

This 
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This  part  of  the  exhibition,  which  by  the  agitation  of  the  Thedcceptiot 
fpedators  appeared  to  be  much  the  moft  impreffive,  had  lefs  ft^ul^to^^u, 
cffedl  with  me  than  the  receding  of  the  figures;  doubtlefs  be*  fpeaatori. 
caufe  it  was  more  eafy  for  me  to  imagine  the  Icreen  to  be 
withdrawn  than  brought  forward.      But  among  the  young 
people  who  were  with  me  the  judgments  were  various.  Some 
thought  they  could  have  touched  the  figures,  others  had  a 
difi^erent  notion  of  their  diftancc,  and  a  few  apprehended  that 
they  had  not  advanced  beyond  the  firft  row  of  the  audience. 

As  I  have  given  this  account,  of  an  exhibition  on  which  an  Obfemtiont 
ingenious  mechanic  in  part  depends  for  his  fupport,  it  wilP**^  P*'^**"*" 
not  be  impertinent  to  my  prcfcnt  and  future  readers  to  add, 
that  the  whole,  as  well  as  certain  mechanical  inventions, 
were  managed  with  dexterity  and  addrefs,  and  that  his' gains 
in  London  have  been  very  confiderable.  The  figures  for  the 
moft  part  are  but  poorly  drawn,  and  the  attempt  to  explain  the 
rational  objc6t,  or  purpofe  of  the  exhibition  wa^  <!:ertainly  .•..^»v 

well  intended ;  but  unfortunately  for  the  audience  his  Englifh 
was  unintelligible.  His  lightning  too,  being  produced  by  the  Lightning, 
camera  was  tame,  and  had  not  the  briik  tranfient  appearance 
of  the  lightning  at  the  theatres,  which  is  produced  by  rozin', 
or  lycopodium  powder,  thrown  through  a  light,  which  in  Mr. 
P's  utter  darknefs  might  cafily  have  been  concealed  in  a  kind 
of  dark  lantliorn. 

My  young  pupils  on  their  return  made  drawings,  and  applied  Imitation  bf 
the  magic  lanthorn  to  a  flieet  in  a  door  way  between  iwo  ^**"l*  I***"*: 
rooms.  Some  of  their  drawings  were  made  on  thin  paper  and 
varniflied,  to  render  them  tranfparent,  and  others  were  on 
glafs.  The  paper  figures  were  lefs  bright  than  the  others ; 
but  an  advantage  may  be  had  in  this  material  by  thofe  who 
cannot  draw,  becaufe  they  may  colour  and  varnifli  fmall  figures, 
engraved  in  aqua-tinta  or  in  any  other  manner  without  ftroke. 

A  plate  of  thin  (beet  iron,  fucb  as  German  ftoves  are  made  Retnarkible 
of,  is  an  excellent  inftrument  for  producing  the  noife  of  thun-  imitation  of 
der.     It  may  be  three  or  four  feet  long,  and  the  ufual  width,  ^^"'^onron 
When  this  plate  is  held  between  the  finger  and  thumb  by  one 
corner,  and  fuflfered  to  hang  at  liberty,  if  the  hand  be  then 
moved  or  (haken  horizontally,  fo  as  to  agitate  the  corner  at 
right  Jingles  to  the  furface,  a  great  variety  of  founds  will  be 
produced  ;  firom  the  low  rumbling  fwell  of  diftant  thunder,  to 
the  fucccffioii  of  loud  explofive  burfts  of  thunder  from  elevated 

clouds. 
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elouds.  This  fimple  inHrument  is  very  manageable,  fo  that 
the  operator  kion  feels  his  power  of  producir^g  whatever  cha- 
raflejT  of  found  he  may  defire ;  and  notwithflanding  this  de^ 
fcription  ma^'  feem  extravagant,  whoever  tries  tl  for  the  did 
time  will  be  furprized  at  the  refemblaDce.  If  the  plate  be 
too  fnialJ,  die  found  %vilJ  be  tbort,  acute,  smd  metallic. 


1 


I 


Ludkroui  ZBky, 


Ibpher!)  hive 
wotted  mod 
JhNn  cnrnmon 


yuriou*  tct  tbe 


The  prefcnt  fcenis  to  be  no  unfit  place  to  notice  forae  cor- 
refpondenls  which  my  late  paper  on   (having  has  induced    to 
favour  me  with  a  few  letters.     To  thofe  who  find  themfelves 
in/lructed  and  gratified  by  a  fmalJ  addition  to  thi-ir  daily  com- 
forts, I  can  only  give  my  congratulation  ;  but  to  that  friend 
who  calU  him  fdf  a  Shaver,  but  who  I  fear  is  no  true  fhaver, 
from  the  little  veneration  he  fecms  to  have  for  the  art,  I  am 
,  to  return  my  thanks  for  his  FJfai/  on  the  Art  of  ciiiting  Br^td 
and  Butter,  and  mufl  fay,  that  if  it  had  abounded  with  inflruc- 
tion  equal  to  its  merriment,  I  fhould  have  been  glad  to  have 
given  it  to  ray  readers.     He  who  ftiall  invent  a  machine  to  per- 
form even  this  operation,  will,  I  think,  dcfcr\  e  well  of  fociety, 
I  would  humbly  propofe  it  as  my  opinion>  not  without  ex- 
peftation  that  many  others  may  think  with  me^  tliat  no  fubject 
ii  beneath  the  conli deration  of  a  phibfopher.     Our  beft  phi- 
lofophera  have  been  moil  Hudious  of  the  da,\ly  occurrences  of 
life.     Newton^s  attention  was  attracted  by  the  fall  of  an  apple 
before  he  extended  the  theory  of  gravitation  to  the  moon . 
Soap  bubbles  and  tlie  prifm  wer^  play-tbings  before  he  felccled 
them  as  infiruments  to  analyfe  the  rays  of  light.     Franklin  by 
the  kite  of  a  child  conduced  lightning  from  the  clouds  to  tlie 
earth  :  and  in  a  word,  it  appears  that  the  greateft  difcoveries 
have  been  made,  not  by  ihofe  who  could  command  the  expen- 
iive  and  ornamental  apparatus  of  (liowy  experiment^  but  by 
fuch  as  were  in  the  habit  of  clofe  attention  to  the  means,  the 
agents,  and   the  operations  which  are  conftantly  performed 
around  us,  and  frequently  ill  undcrftood   bccaufe  habitually 
neglc6ed. 

But  laughter  is  faid  to  he  one  of  the  dirtindtve  charaf^ers 
of  the  human  fpecies,  and  our  pleafares  are  not  fo  many  that 
H^e  ftiould  reje^  any  innocent  fource  of  amufement.  No  fe- 
riou*  evil  U  to  be  apprehended  from  raillery,  efpecially  if  at- 
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leiided  with  good  nature,  Herfchcl  wilf  not  be  diverted  from 
purfoing  his  difcoverie^,  becatife  the  mhabitanls  of  Laputa 
give  lliemfelves  toomut^  anxiety  about  llie  i'ut%'^  gciod  h«*iillh* 
Let  the  man  of  wit  enjoy  his  joke,  and  the  man  of  experi- 
ment his  rational  toys,  provided  both  unite  in  cultivatrng  that 
amiable  fpirit  of  philanthropy,  on  which  the  happinefs  of  lucial 
intercourfe  fo  much  depends. 


SCIENTIFIC     NEHrS. 

£rtra6t  of  a  Ltticr  from  Dr.  Lorenz  de  Cr£ll,  (HAm* 
fiadt,  Dec,  14,  I80L}  On  the  Chlorophane  and  a  Juppn/ed 
Variety  qf  Batytcf. 
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A  HE  Prince  of  Galtilzin,  F.R,S.  poHefTor  of  a  mofl  excel-  Thechfofophiii 

lent  mineraloeical  cabinet,  and  living  now  as  a  private  in-         ***  funai- 

.  -  nous  property  wf 

dividual  at  Brimfwick,  has  obferved  that  die  chlorophane^  or  cxporurctolishlb 

tliat  Siberian  flufs-ipar,  which,  after  being  gently  heated  on 

charcoal,  turns  green  (on  account  of  which  it  is  called  pyro- 

fmaragdtis  in  the  Chemifche  Annalen)  and  on  being  cooled 

regains  its  former  colour  |  that  the  chlorophane,  I  fay,  loft 

this  property  on  being  cxpofed  in  a  Lin  box  to  the  rays  of  the 

fun  in  a  window  during  the  fummer«     It  wa$  turned  quite 

colourlefs,  and  exhibited  no  Nght  at  all  on  being  heated. «— 

The  Count  of  Hotfinajifegg,  whofe  travels  to  Portugal  (for  Baryiei  noHini* 

difcoveries  in  natural  hillory)  were  written  by  Profeflbr  Li  nek, 

his  companion,  has  brought  with  him  two  Hones,  greatly  re- 

fembling   quartz,    or    rock   cryftal  externally,    but   without 

regutar  figure ;  giving  fparks  with  fteel,  but  of  far  greater 

fpetific  gravity,  viz.   5,300,     It  (liewed  fome  eledricity  on 

fridion.     This  new  kind  of  Oone  (for  fuch  it  h  thought  by 

good    minoralogiils)   is   lo  be  analyfed  chemically.     In  the 

mean  time  Dr.  Bruckman,  who  is  well  known  by  his  books 

on  precious  ft  ones,  thinks  proper  lo  call  it  buryta  ttobiUs, 


Corrindon  or  Adamantine  Spur  found  near  PiuladdpUa. 

M.  GuUlemard,  a  learned  mineralogift,  who  has  travelled  Corrindon  or 

much  in  North  America,  writes  to  Dr.  Delametherie,  that  f*"n"^»"<^  ^?^ 
fct       *  J         c^     I         L         i«r  >  .     .  .       fcjund  in  Ame- 

hu,  Adam  Seybcrt  has  difcovered  corrindon  or  adamantine  aa. 
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fpar  at  Che(nat-hill,  about  ten  miles  from  Philadelphm.  It  It 
known  that  the  fea  coaft  in  thefe  parts  is  entirely  granitic,  and 
this  granite  extends  to  a  confiderable  diflance  inland.  Farther 
inland  fucceeds  the  gneifs ;  then  micaceous  fchiflus  ;  then  grit 
ftone ;  and,  laftly,  the  ground  towards  the  lakes  Ontario  and 
Erie  is  all  calcareous. 

The  granites  of  the  coafl  of  Philadelphia  contain  various 
iparked  veins  of  i^ranitCj  as  is  obferved  iu  difiercut  granitic 
foils. 

It  was  in  one  of  thefe  granitic  veins,  which  may  be  almoft 
compared  to  loads  (filons)^  that  Mr.  Seybcrt  found  corrindon 
mbced  with  the  other  fubftances  or  elements  of  granite  which 
compofe  the  vein. 

/.  dePhijf,  Brum,  10, 


Nature  <jf  the  Earth  which  is  eaten  bj/  the  Inhabitants  of  New 
Caledonia,  afcertained  by  Cit.  Vauquelin. 

Stnset  on  the       Humboldt^  in  a  letter  to  Fourcroy,  of  which  an  extras 
cmA   wWch  is  ^^  given  in  the  50th  number  of  the  Bulletin  des  Sciences, 
thought  to  be     affirms,  that  the  Otomagues.almoft  entirely  fubfift  on  a  kind 
Bourifliing.         ^^  earth  for  three  montlis,  when  the  Oronoko  is  fo  high  that 
they  can  find  no  more  turtle^     Some  of  them  eat  a  pound  and 
a  half  daily.     It  is  affinned  by  the  miflionaries  that  they  mix 
it  with  tlie  fat  p(  the  crocodile *s  tail ;  but  Mr.  H.  infifts  that 
they  do  nothing  but  flightly  burn  and  moiften  it.     He  thinks 
that  moiftened  earth  may  be  nourifhing  by  decompofing  the 
air,  or  by  fomc  effedl  of  the  chemical  affinities. 
Inhabitants  of        Cit.  LabiUardierc  has  flated  a  fad  equally  fingular,  from 
IfftTl^Mih"*  ^^  obfervation  made-  in  a  part  of  the  world   confiderably 
didant  from  that  inhabited  by  the  Otamagues;  that  the  in- 
habitants of  New  Caledonia,  when  prefled  by  hunger,  eat  a 
confiderably  large  quantity  of  a  greenilh  fleatites,  which  is 
foft  and  friable.     It  may  be  eafily  imagined  how  the  dreadful 
cuftom  of  eating  prifoners  of  war  might  have  been  introduced 
amongft  a  favage  people,  who  are  reduced  to  fuch  want  as  to 
be  obliged  to  fatisfy  their  hunger  by  diftending  their  flomach 
and  inteilines  with  an  earthy  fubftance,  which  has  no  other 
alimentary  quality  but  that  of  being  light  and  friable. 

Cit, 


alio  eat  earth. 
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Cit  Vauquelin,  wiftiing  to  know  the  nature  of  thte  earthy  Thli,  by  tna« 

and  to  difcover  if  it  contained  any  nntritivo  parts,  has  analyfed  *y^«>/o«>"<*  ^ 

^  '        '  J        contun  no  Ati« 

it  by  the  ufual  methods,  from  fome  fpecimens  which  were  trimenu 

ient  him  by  Cit.  Labiliardiere. 

This  cartli  is  foft  to  touch,  compofed  of  linall  fibres,  which 

are  cafily  feparated,  and  when  ignited  it   lofes  y-J^  of  its 

>veight.     It  is  compofed  of, 

37  parts  of  pure  magnefia, 

36  of  filex. 

17  of  oxide. 

3  or  4  of  water. 

2  or  3  of  lime  and  copper. 

It  does  not  therefore  contain  any  alimentary  parts,  and  can 

only  be  coniidered  as  filling  the  (lomach ;  a  kind  of  mechani* 

cal  e^^pedient  to  fufpend^he  pains  of  hunger. 

8oc.  PMbmath.  No.  55,  An.  10. 


Account  qfa  blue  Oxide  qf  Iron,     By  Crx.  Vauquxlin. 

This  fubflance  was  fent  to  the  Counfel  of  Minei,  by  the  Bloe  oxide  of 
Baron  de  Molt.     It  is  of  a  light  blue  colour,  and  has  the  form  'l^^I^^^ 
of  (mail  infulated  maffes  in  the  cavities  or  clefts  of  quartz  and 
hard  green  flealites.     It  is  friable,  but  rather  greafy  to  touch, 
and  changes  its  colour  before  the  blow^pipe,  and  at  laft  melts 
into  a  greenilh  white  glafs. 

Neither  acids  or  weak  alkalis  alter  its  colour.  Thcfe  cir- 
cumftances  diilinguifh  it  from  lapis  lazuli  and  the  pruffiate  of 
iron. 

This  fubflance  communicates  a  faffron  yellow  to  the  muriatic 
acid  in  which  it  was  digefted,  and  changes  its  own  colour  a 
little,  but  cannot  be  difcoloured  unlefs  it  be  at  the  fame  time 
difTolved.  Tliere  only  remains  a  fmall  quantity  of  filex,  which 
appears  to  have  conftituted  its  gangue. 

On  examining  the  muriatic  acid  that  was  ufcd  for  this 
operation,  it  was  found  it  had  taken  up  alumine,  lime,  and 
oxide  of  iron,  but  neither  fulphurated  hidrogen,  manganefe, 
nor  phofphoric  acid  were  difcovered  m  it,  fubftances  to  which 
the  blue  colour  of  this  oxide  of  iron  might  be  afcribed.  It 
therefore  remains  to  be  determined  what  is  the  caufe  of  the 
femarkable  colour  of  this  oxide,  a  colour  which  has  never  yet 

been 
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been  given  to  this  nketal  by  any  chemical  procefs.  It  appeirt  ^j 
only  dial  the  iron  in  ihis  oxide  is  carried  lo  a  degree  ol^^f 
oxigeimtion  nearly  approaching  to  the  maximum.  ^* 

BuUctin  (k  Su  No.  53,  An.  10-     . 


^f^  nf  Whifkeru  in  crrtain  Quodrupedjt,     Bjf  M.   Vrolyk, 

Profejfor  qf  Natural  Wfiory  at  Amficrdam, 

The  whiflctfri  of     This  natiiralift  has  endcavmired  to   afccrtiin,    by  expert- 
ittim-b.ppear     ^^^^    of  what  life  the  long  flilf  hairs,  termed  xvhijkers,  which 

to  be  ufrtiil  to  ,        , 

r«el  their  w*y  in  ^re  placed  near  the  moath  ot  certarn  quadrupeds,  might  be  to 
irr^ulif  tiri-  them*  Having  difpofed  a  number  of  books,  placed  on  their 
edgeit,  upon  the  ground  in  hh  chamber^  fo  as  lo  form  a  kind 
of  labyfinth,  he  let  loofe  a  rabbit,  with  hi&  eyes  bound  up, 
amongfl  them*  Tlie  animal  fucceeded  in  extricating  himfeif 
from  this  labyrinth,  without  having  overturned  them;  but 
when  Mr.  Vrolyk  had  cut  off  his  whiflcers,  the  animal,  having 
no  loiigcr  Ihcfc  t€ntaeula  to  direfi  him,  ran  again fi  the  books, 
and  overturned  them.  Moreover  it  h  known  that  the  bulb, 
in  which  each  of  the  whilkors  is  implantod,  receives  a  fmall 
nervons  filamen  proccediaig  from  the  infra- or bilaty  nerve, 

Soc.  Phihm,  No.  50,  X* 


Galvanic  Charge  ^  a  targe  Battery  hy  tfu;  Metallic  Pile,     By 
Dr.  Van  Maeum, 

The  Harlem  Dr,  Van  ^^ar^m,  of  Harlem,  has  charged  25  large  eledric 

^^^'^l^fe'**  jars  (containing  137|  fquarc  feet  of  coating)  by  an  almoft  in- 
flantaneous  contaB  of  a  galvanic  pile  of  200  pair  of  3  Guilder 
filver  pieces,  alternated  with  zinc  and  moifl  cloth*  The 
cleric  intenfily  wa*  equal  to  that  of  the  pile  itfelf,  but  the 
Hiock  much  lefs.  The  fliock  of  the  battery  was  generally 
equal  to  that  of  half  the  number  of  pairs  employed  in  its 
charge.  It  was,  however,  very  ftrong,  and  reached  up  to 
the  fboulders.  As  the  120th  Number  of  the  Annates  de 
Chemie,  in  which  his  letter  is  inferted,  arrived  late  in  tJic 
month,  I  muH  defer  the  rcfl  of  the  account* 
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ACCeUVT  OW   BOOKS.  I5S 

JCCOUNT  OF  BOOKS  OF  SCIENCE. 

A  SyUabus  qf  a  Cowfi  of  LcSura  on  Chemiftry,  dtlivered  ad 
the  Royal  JnflituHon  qf  Great  Britain.  By  Mr.  Davy.  90 
pages,  8vo.  Cadell,  London. — On  Thurfdays  and  Saturdays  at 
two,  and  on  Thurfdays  at  eight  o'clock,  P.M.  The  morning 
ledlures  are  read  on  general  chemiftry,  and  the  evening  lec- 
tures on  the  connexion  of  chemiftry  with  the  arts. 

The  prefent  courfe  is  divided  into  three  parts.     Part  I.  Davy's  chemical 
The  chemiftry  of  ponderable  fubftances ;  under  fix  divifions.  '«^«»«^*' 
1 .  Of  the  chemical  powers,  and  the  modes  of  their  applica- 
tion.     2.  Of  undecompounded  fubftances,  or  fimple  prin- 
ciples.    3.  Of  bodies  compofed  of  two  fimple  fubftances. 

4.  Of  bodies  compofed  of  more  than  two  fimple  fubftances. 

5.  Of  fubftances  compofed  of  different  compound  bodies,  or 
of  compound  bodies  and  fimple  bodies.  6.  Of  the  general 
phenomena  of  chemical  adtion.  Part  II.  The  chemiftry  of 
imponderable  fubftances ;  under  four  divifions.  1 .  Of  heat 
or  caloric.  2.  Of  light.  3.  Of  the  ele^frical  influence. 
4.  Of  galvanifm.  Part  III.  The  chemiftry  of  the  arts; 
under  eight  divifions.  1.  Of  agriculture.  2.  Of  tanning. 
3.  Of  bleaching.  4.  Of  dyeing.  5.  Of  metallurgy.  6.  Of 
the  mannfa^ory  of  glafs  and  porcelain.  7 .  Of  the  preparation 
of  food  and  drink.  8.  Of  the  management  of  heat  and  light 
artificially  produced. 

It  is  unneceflary  to  make  any  general  remarks  on  tlie 
benefits  derived  to  fcience  from  correal  and  fufficierttly  exten- 
five  outlines  of  fads  and  dodrines  publifiied  from  time  to  time 
by  their  a6live  cultivators.  The  prefent  work  rouft  prove 
eminently  ufeful  to  the  pi^ils  of  the  lefturer,  and  will  add 
to  his  reputation  by  its  perfpicuity  and  order.  In  the  rapid 
progrefs  of  experimental  difcovery,  even  thofe  learned  men 
who  attend  to  the  general  ftate  of  natural  philofophy,  without 
clofcly  following  its  minuter  variations,  will  be  eflentially 
ferved  by  clear  notices  of  the  prefent  ftate  of  one  of  its  chief 
departments. 


The 
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Tfte  Elements  qf  Book'keeping :  compnfing  a  S^etn  o/Afercluinia* 
Recounts,  founded  on  real  Bufinejb,  and  arranged  according  to 
Modem  Pra&ke.     Bij  P.  Kelly,  Majler  qf  Finjbury  Square 
Academy.     Price  5s.  Johnfon,  Robinfons  and  Rivingtons. 
Relly*8  Elc-  The  improvements  which  time  and  experience  have  effeded 

keeptog.  *  ^^  book-keeping,  do  not  comprehend  any  change  in  the  ori- 
ginal principle  of  double  entry ;  but  in  the  arrangement  and 
claffification  of  fimilar  accounts,  which  facilitate  the  operations 
of  Commerce  nearly  in  the  fame  manner  as  the  bufinefs  of 
manufadturcs  is  expedited  by  tlie  diviiioii  of  labour.  The 
elementary  treatife  before  us  exhibits  thefe  improvements. 
The  author  introduces  his  work  by  a  concife  account  of  the 
hiflory  of  this  art,  which  he  thus  concludes  :  *'  from  the  fore- 
going view  of  the  principal  authors  who  have  written  on 
book-keeping,  it  appears  that  they  have  been  compofed  of 
two  different  defcriptions,  pofTeffing  very  diftin6t  qualifications. 
The  firfl^  and  by  far  the  mofl  numerous  clafs,  were  teachers 
who  have  explained  the  principles,  without  adverting  to  the 
progreflive  improvements  of  pradice ;  and  the  fecond,  mer- 
chants who  have  exhibited  thofe  improvements,  witliout  ex- 
plaining the  principles.  The  produ^ions  of  botli  claflTes  of 
writers  are  highly  ufeful,  and  to  combine  their  utility  is  tlie 
objedl  of  the  prefent  undertaking." 
^  This  work  comprifcs  three  fets  of  books,  the  firft  explains 

and  illuftrates  the  principles  of  both  fingle  and  double  entry  ; 
tlie  fecond  is  a  further  exemplification  of  the  Italian  method  of 
double  entry  by  wafte  book,  journal,  and  ledger,  which  does 
not  differ  from  the  fyftems  given  by  other  authors ;  but  the 
third  {q^.  of  books  differ  effentially,  and  therefore  deferves  par- 
ticular notice.  Here  the  wafte-book  is  divided  into  a  number 
of  fubfidiary  books,  each  of  which  is  the  regifler  of  its  peculiar 
portion  or  department  of  bufinefs,  and  each  book  is  divided 
into  monthly  tranladlions.  By  this  means  the  journal  is  greatly 
fliortened  and  Amplified ;  but  t  principal  advantage  of  this 
fyftematic  arrangement  confifts  in  pofling  to  the  ledger  ;  for 
there  a  whole  month's  cafh,  bills,  commiffion,  infurance,  or 
interefl,  are  each  carried  in  one  fum  or  entry  from  the  journal 
to,  tlie  le  'ger.  This  method,  by  which  repetitions  are 
avoided,  and  labour  confiderably  diminifhed,  is  now  gene- 
rally adopted  in  many  principal  mercantile  houfes.  The  autlior 

informs 
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informs  us  In  his  preface,  that  "  he  has  had  accefs,  for  many 
years,  to  the  books  of  feveral  eminent  merchants ;  and  that 
he  has  endeavoured  in  all  cafes  to  follow  the  mod  approved 
precedents  of  mercantile  experience/' 

In  the  third  fet  of  Books  the  invoices,  fales,  and  other 
tranfadions,  have  been  felected  from  merchants  books : — the 
advantage  of  founding  a  fyflem  of  book-keeping  on  real  oc- 
currences are  obvious ;  for  although  the  principle  of  double 
entry  can  be  explained  by  fidtitious  examples,  yet  thefe  may 
give  the  learner  wrong  notions  of  bufinefs ;  whereas  from  real 
tranfaftions,  he  will  obtain  fo  much  pra6lical  information  of 
commercial  affairs  in  general,  as  muft  intereft  the  mind,  and 
more  effedually  fix  the  attention  in  the  courfe  of  ftudy. 


Memoirs  fur  V  Influence  de  I' Air,  SfC^-^Memoirs  concerning  the 
Influence  of  the  Air,  and  feveral  gafeous.  Subftances,    on  the 
Germination  qf  various  Kinds  of  Grain,     By  Huber  and 
Senebier,  1  Vol.  in  8vo.  Geneva.  Pafchoud,  1801. 
This  work  is  curious  from  the  circumfiances  under  which  Hat>er  aii4  Se- 
itwas  compofed.     Cit.  Huber,  already  well  known  for  ^us^nflue^cc'^air 
writings   on   B)ees,  is  blind,  notwithflanding  which  he  has  on  vegetation, 
performed  thofe  experiments  which  were  fuggefted  to  him 
hy  C.  Senebier.     The  experiments  were  made  in  order  to 
determine  the  influence  of   various  gafes, .  particularly  the 
oxigen  gas  on  germination  *.     The  feeds  were  placed  either 
on  wet  flannels  or  fponges  under  receivers  filled  with  gas ; 
the  principal  refults  were  as  follows.     All  the  grains  placed 
in  the  azotic  gas  remained  unaltered,  but  germinated  on  be- 
ing afterwards  placed  in  tlie  open  air.     Their  growth  was 
accelerated,  though  flightly,  in  pure  oxigen,  but  was  more 
vigorous  in  that  which  contained  a  little  carbonic  acid.     In 
this  experiment  the  carbon  of  the  grain  combines  with  the 
oxigen,  and  forms  carbonic  acid  gas.     The  feeds  fprung  up 
in  artificial  almofpheric  air,  the  fame  as  they  would  have 
'  done  in  common  air.     The  proportions  moft  favourable  for 
germination,  are  three  meafures  of  azote  or  hidrogen  to  one 
of  oxigen.     The  grains  which  did  not  grow  when  included 

♦  On  this  fubjea  fee  alfo  Cruickfliank,  in  the  Phil.  Journal, 
4to,  Vol.  L  page  339,  for  Nov.  1797. 
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Skccovnt  or  boors. 

In  azote,  were  not  affe^ed  by  a  proper  quantity  of  oxig 
iKiing  mlrodnccd  by  degrees,  but  fliot  forth  very  well  wheal 
the  fame  quantity  was  introduced  at  once.     Thi$  difference  1 
may  be  explained   by  confidering,  that  m  the  firil  cafe  the 
oxigen   is  fucrelTii^ely  employed  in  receiving  from  the  grain  J 
tlie  carbon  which  is  difengaged,  fo   that  none  remains  to  vi- 
vify it,  but  when  it  h  poured  in  at  unce^  tliere  is  fufficient 
for  l>oth  purpofes. 

Seeds  do  not  germinate  eitJier  in  carbonic  gas,  or  pure  lii- 
drogen  gas.  One  lettuce  feed  abforbs  in  order  to  g^rmmate 
a  portion  of  oxigen,  which  h  equal  to  26  milligrammes  of 
water,  (half  a  grain)  and  it  docs  not  grow  unlefs  the  oxigen 
15  at  leail  the  eighth  part  of  the  alrooiphere  in  which  it  vege- 
tates* A  great  quantity  of  carbonic  acid  gas  is  more  injurious 
to  germination  than  die  azote,  and  the  azotic  gas  more  fo 
than  hidrogen. 

If  feeds  he  put  to  grow  in  hidrogen  gas,  the  carbon  of  the 
grains  difHilves  in  il,  and  combines  very  intimately. 

The  \*apoar  of  fulphuric  ellieF  placed  under  a  recipient  of 
atmofpheric  air,  prevented  the  feeds  from  growing,  without 
altering  the  quantity  of  oxigen  m  the  air.  The  fame  happens 
with  camphor,  oil  of  turpentine,  aira-foelida,  vinegar  and  am- 
monia. Putrefied  bodies  prevejjt  germination,  by  the  abun- 
dance of  car-bonic  acid  gas  they  emit.  It  appears  from  the 
preceding  fa^*?  that  oxigen  h  indifpenfibly  neceJTary  to  germi- 
nation j  and  that  it  ferves  to  carry  off  from  the  grain  that 
carbon  which  is  difengaged  by  fermentation.  But  thiit  rule  is 
not  without  its  eKceptions, 

In  fact  peas  have  germinated  in  \vat<?r  deprived  of  air  bj 
evGry  poffible  meanw,  and  at  whate\'er  depth  they  have  been 
immerfed.  The  feeds  of  beans,  lentilles,  Jpmach,  lettoce  and 
corn,  grow  in  the  fftine  manner  beneath  the  water  with 
greateror  lefs  facility.  Thefe  feeds  germinate  better  in  water 
charged  with  oxigen  gas,  than  in  water  entirely  deprived  of 
it,  but  not  at  all  in  water  charged  with  carbonic  acid»  The 
acids  retard  thdr  germination.  The  air  emitted  by  peas  un- 
der pure  water,  is  a  mixture  of  carbonic  acid  and  carbonated 
hidrogen. 

Peas  have  germinated  in  pure  hidrogen  gas  and  in  air, 
where  other  feeds  liave  already  germinated,  and  they  have 
totally  exhauHed  the  oxigen  it  contained.     In  this  experiment 
the  liidfogeo  ga«  becomes  loaded  with  carbon.     They  like- 
wife 


p 


iwife  ^rminated  In  azote  gas.  They  do  not  germinate  in  oil  f 
but  if  after  having  been  fwellcd  iu  water  dity  are  put  iiuooif, 
they  germinate  very  well. 

Thefe  ta^s  afford  new  indu^ion^  infiivoiir  of  thedecotnpo- 
ittion  of  water  in  germination,  and  confequently  in  vegetation. 
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Memmrcs  d'Agricukurc,  SfC. — p.  79. 
At  tlie  head  of  this  volume  are  the  order  of  the  prefe^  for  Memoirs  of  i 
printing  it,  the  rules  of  the  Society,  and  a  Yiil  of  its  ordinary  ^f^^^f^''^*! 
and  coiTefponding  members,  with  an  account  of  the  Society's  partmeiic  q(  ih« 
labours :  after  which  are  the  following  memoirs. — Inflruftions  *^'*^ 
for  prefer\'ing  wheat  from  fmut:  by  CC,  Cadet-de-Vaux, 
Pannentier,  Saint-Gems,  and  Y vart. — Report  of  the  experi- 
ments of  C*  Houdari,  junior,  on  preparing  and  economiiing 
feed. — On  the  meana  of  draining  various  lands  by  fimple  and 
not  expenfive  proceffes,  by  C.  Chaffiron.  This  memoir^ 
which  has  been  pubhihed  feparately,  is  preceded  by  fome  ob- 
fervations  on  the  general  fyftem  of  inland  navigation  in  France, 
and  followed  by  a  comparative  table  of  the  coal-mine^  worked 
in  each  department,  and  of  thofe  which  require  only  navigable 
canals  and  rivers  to  exiable  iliem  to  be  worked.  The  former 
are  tifty-one  in  number;  the  latter,  fixty.  Their  importance 
lo  Ibofe  of  the  French  maniibflures  that  require  fuel,  or  me* 
chanic  art*,  and  agriculture,  muil  be  obvious,  at  a  time  when 
they  arc  pwirhaps  not  fufliciendy  aware  of  the  want  of  wood, 
with  which  they  are  threatened,  from  the  great  devaftation  of 
forefts  in  moft  parts  of  the  republic  ;  a  fubjcft  which  has  l>et'n 
treated  of  by  C.  Laltcrie  in  a  feparate  memoir  in  this  volume. 
— On  the  precife  fignification  of  the  terras  a^ricuiture  and 
rural  icotiomj^,  by  C.  Culs, — Some  refieclions  on  tlie  fuppofcd 
number  of  flieep  in  France,  by  C.  Delong  The  intention  of 
this  memoir  is  to  excite  inquiry  concerning  this  important 
fobje^.— The  advantages  of  nur(eiies  on  ellates  of  a  cerLaiu 
extent,  in  facilitating  fuch  annual  plantations  as  may  be  fuited 
to  them,  by  C*  Villele, — An  intereftjng  account  of  the  fuc- 
f^efiful  amputaliou  of  the  fore-leg  of  a  cow,  which  had  been 
fra^ured,  by  C,  ChaumonteL— Experiments,  iiiquirii-s,  ainl 
^^  obfervations  on  elm^,  by  C.  Boucher;  to  which  Q.  Deuur- 
^B  gelles  hai  added  \m  experimeoLs  for  obtaining  alcoho!  jrotii 
^^  the  lap  of  vegetable*. — On  the  produ6  of  different  forts  of 
wheat  that  are  cultivated,  and  the  melioration  of  them  ;  or 
the  advantages  that  would  r^lult  from  inquiring  wtmt  fort^  oi 
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wheat  jield  the  mdfi  taead;  by  C.  Chancey.-^-On  rural  edU 
fices,  by  C  Gmmier-Defch^es4-*-On  die  manner  i^  whidi 
the  mountains  in  tlie  Cevennes  are  iertilized,  bj  C.  Chaptai^ 
— ^n  thf  means  of  rendering  fit  for  uCs  wells  that  have  been 
abandoned  in  confequenoe  of  the  mephitization  of  the  foil,  by 
C.  Cadet«de«Vaux.— Obfervations  on  the  working  of  mines, 
by  C.  Crenfe-Latonche,- '  ■  Om  ithe  cultivation  of  the  fugar- 
cane  in  the  Caribbee  iflands,  and  particularly  of  that  of  Ota- 
t  heite   by  C«  Moreau-St.-Mery.— -On  the  cultivatiotf  of  the 

fagar-cane,  by  C .  Coffigny.-— On  the  cinnamon-tree  of  French 
Guiana^  by  C.  le  Blond.-->The  volume  condudet  with  ac- 
counts of  the  lites  <^  Crett^  de  PaUnel,  and  T.  Francis  de 
Grace. 

BOOJ^S  OF  SCIENCE, 

Imported  by  Dehqffe,  qf  Gerrard-Street,  Saho. 

iMbk^lckDce  HiSTOIRE  Natuielledes  Oifeaux  de  Paradis,  par  Vicllof, 
^"^"^  No.  13,  ll.  15s, 

Didionnaire  raifonn^  &  univerfel  des  Arts  &  Metiers,  par 
Jaubert,  1801.     5  Vol.  8vo.  II.  lis.  6d. 
Manuel  du  Voyageur  k  Paris,  An.  X.  2s.  6d. 
Voyage  pittorefque  &  phyfico^economique  dans  le  Jurat, 
par  Lequinio,  An.  ix«  2  Vol.  12b. 

.  Geographie,  modeme  &  uniuerfelle,  par  Lacroix,  pr^c^d6 
d'une  Traite  de  la  Sphere  &  d'un  d'Aflronomie,  1800, 
2  Vol.  8vo.  avec  Cartes,  18s. 

Nouveau  Didionnaire   Fraii^ois-Italien,   &  Italien-Fran- 
9oi8,  Abreg6  d' Albert],  1801.  2  Vol.  8s. 

HeTpediog  agri-  I"  anfwer  to  the  obliging  letter  of  A  friend  to  Agriculture, 
cultural  inlbr-  recommending  that  fubjedt  to  conlHtute  part  of  tlie  prefent 
Journal,  I  am  to  obferve,  that  though  this  moR  interefling 
department  of  human  induftry  and  reieareh  is  of  tlie  fird  im- 
portance to  fociety,  and  its  procefles  are  fcientific  throughout, 
yet  from  the  complicated  number  of  caufes  to  be  developed, 
the  confiderable  time  required  for  experiment,  the  large  Icale 
of  operation,  the  uncertainty  of  reporters,  and  other  coniide- 
tions,  I  have  been  lei's  forward  to  prefs  this  objccl,  tlianfrom 
its  high  value  I  fhould  elfe  have  been.  Communications,  fe- 
ledions,  or  accounts,  wlilch  from  their  authenticity  and  their 
decifive  effedl,  may  tend  to  eflablidi  pdnts  of  effential  value, 
will  undoubtedly  conduce  to  tlie  purpofes  of  our  publication, 
and  in  this  rclped  I  Ihall  thankfully  avail  myfelf  ot  the  liberal 
offer  of  my  correfpondent. 
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ARTICLE    L 


D^criplion  of  an  Engine  which  operates  fy  the  Prdffare  and  Z)c- 
fcent  qf  a  Column  qf  Water  againft  a  Pifton ;  nearly  in  tlic 
Jtane  Manner  as  the  double  Steatn  Engine  operates  by  Means  qf 
Steam.  Communicated  by  the  Inventor  Mr.  Richard 
Trevithack,  of  Camborne,  near  Truro,  in  ComuaU, 

IN  a  late  converfation  with  the  inventor  of  the  engine  whidi  Application  of 
forms  the  fubjed  of  the  prefent  memoir,  the  method  of  apply-  ^^^^^^i^^ 
fng  a  column  of  water  as  a  f\ii\  mover,  by  its  alternate  adicm  ifirftmoTcr. 
upon  a  pidon  in  a  cylinder,  was  mentioned  by  me  as  likely  to 
prove  advantageous  in  a  variety  of  fituations,  and  probably  to 
afford  as  beneficial  a  refult  with  regard  to  power,  as  any  of 
the  other  ways  of  applying  a  fall  of  that  fluid.  It  was  with 
no  fmall  gratification,  that  I  found  this  (kiiful  engineer  had 
amply  confidered  the  fubjed,  and  had  carried  it  into  full  eflfedt. 
1  immediately  faw,  that  the  communication  of  refults  fo  inte« 
rolling  and  authentic,  would  be  highly  acceptable  to  my 
readers,  and  honourable  to  the  Journal.  Upon  my  requcft, 
he  with  great  readinefs  and  liberality  fupplied  me  with  the 
drawing  exhibited  in  Plate  IX.  and  had  the  goodnefs  to  dic- 
tate the  materials,  whence  the  following  defcription  was 
made. 

Vox.  I.-*March.  M  The 


j[g2  DESCRIPTION    OF    A    N£W    ENGINE 

Hiflory  of  anew      The  engine,  of  which  a  fc6lion  is  here  given  on  a  fcale  of 
'i^l^h^M  half  afl  ifich  to  a  foot,  was  ercacd  three  yean  ago  at  the 
Indofed  column*  Druid  Copper  Mine,  in  the  pJM^ifli  of  Illogan,  near  Truro,  in 
Cornwall. 

It  was  worked  about  two  years;  but  the  mine  has  not 
proved  fufhcitnily  beneficial  to  encourage  the  proprietors  to 
Defcription  of  go  on  daring  the  lafl  twelvemonth.  AB  reprefents  a  pipe 
the  parts,  and^  ^^  inches  in  diameter,  through  which  water  defccnds  firom 
tb«  head  to  the  place  of  its  delivery  to  run  off*  by  an  adit  at  S, 
ttirough  a  fall  of  34-  fathom  in  the  whole  ;  that  is  to  lay,  in  a 
clofe  pipe  down  the  flope  of  a  hill  200  fatlioms  long,  with  2G 
fathoms  fall ;  then  perpendicularly  fix  fathoms,  till  it  arrives 
at  B,  and  thence  through  the  engine  from  B  to  S  two  fathoms. 
At  the  turn  B  the  water  enters  into  a  chamber  C,  the  lower- 
part  of  which  terminates  in  two  brafs  cylinderK  four  inches  in 
diameter;  in  which  two  plugs,  orpidons  of  lead  D  and  £,  arc 
capable  of  moving  up  and  down  by  their  piilon  rods,  which 
pafs  through  a  clofe  packing  above,  and  are  attached  to  tlie 
extremities  of  a  chain  leading  over,  and  properly  attached  t^ 
tlvB  wheel  Q«  fo  that  it  cannot  ^flip. 

The.  leaden  pieces  D  and  E  are  caft  In  thoir  places,  and 
haye  no  packing  whatever.  They  move  very  eafily ;  and  if 
at  any  time  they  (liould  become  loofe,  they  may  be  fpread  out 
by  a  tew  blows  with  a  proprr  inflrument,  without  taking  them 
out  of  their  place.  On  the  (ides  of  the  two  brafs  cylinders,  in 
which  D  and  E  move,  there  are  Iquare  holes  communicating 
towards  F  and  G,  which  is  an  horizontal  trunk  or  fquare  pipe, 
four  inches  wide  and  three  inches  deep.  All  the  oihcr  piper 
G,  G  and  R  are  fix  inches  in  diameter,  except  the  principal 
cylinder  wherein  the  pifton  H  moves  ;  and  this  cylinder  is 
ten  inches  in  diameter,  and  admits  a  nine  foot  firoke,  though 
to  accommodate  the  drawing  to  our  Journal,  it  is  here  deli- 
neated  as  if  the  (Iroke  were  only  three  foot. 

The  pifton  rod  works  through  a  fluffing  box  above,  and  U 
attached  to  M  N,  which  is  the  pit-rod,  or  a  perpendicular 
piece  divided  into  two,  fo  as  to  allow  its  alternate  motion  up 
and  down  and  leave  a  fpace  between,  witliout  touching  the 
fixed  apparatus  or  great  cylinder.  The  pit-rod  is  prolonged 
down  into  the  mine,  where  it  is  employed  to  work  the  pumps, 
or  if  the  engine  were  applied  to  mill  work,  or  any  other  ufe, 
this  rod  would  form  the  communication  of  tlie  firfi  movcn 

KL, 
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ACTING   BY   A   CLOSED  CaLUMK  Oy  WATfiJl*  |g5 

K  L,  h  a  tumbler  or  tumbling  bob,  capable  of  being  tnovcd  ^^^*^"*/^ 
on  the  gudgisons  V,  from  its  prefent  poiition  to  anothijr,  in^he  <kfcciitof  i 
which  die  weight  L  ihatl  hang  over  with  the  fame  inclinaUon  coIiubd  ladiM 
on  the  oppofttc  iide  of  the  perpendicular,  and  confemuentl j  *^  *  ^**** 
A»  end  k  will  tlien  be  as  much  ele\  ated  as  it  is  now  de^ 
pveueix. 

The  pipe  R  S  has  its  lower  end  immerfed  in  a  ciflemt  hj 
whidi  means  it  delivers  it«  water  without  the  poflTibility  af  the 
exlcrnal  air  intrudiicing  itfoif;  fo  that  it  condituk's  a  tarriCttU 
Itan  column,  or  water  barometer,  and  renders  the  whole  co- 
lumn from  A  to  S  efietloal,  as  we  ihall  fee  in  qui  view  of  tlie 
operation. 

The  operation.  Let  w  fappofe  Uio  lower  bar  KX  of  the  Opcratioft,  or 
tumbler  to  he  horizontal,  and  the  rod  FO  fo  fitualed,  at  tbat^^*!**  ^*^ 
the  plugs  or  Icadcrn  piftuns  D  and  E  (hall  lie  oppofitc  to  each 
otherj  and  Hop  the  ivater  ways  G  and  F*  In  this  ftatc  of  the 
engine,  tfiough  each  d'thefe  piftons  is  prelfeJby  a  ibrceecjui- 
valtint  to  more  than  a  tlioufand  pounds,  they  will  remain  mo- 
tiunlefs,  bt^caiife  ihefe  adlions  being  contrary  to  each  other, 
they  are  conlUntly  in  equilibrio.  The  great  pifion  H  beinj 
here  Jhewn  ns  nt  the  bottom  of  its  cylinder,  the  tumbler  is  to 
be  thrown  by  hand  into  the  pofitioii  hete  delincMed,  Its 
aflion  upon  O  F,  and  confcqucntly  upon  the  wheel  Q^  draws 
np  the  plug  D,  and  depreifc^  E,  fo  that  the  water  wiy  G 
becomes  open  from  A  B,  and  that  of  F  to  the  pipe  H  :  tht 
water  confcqucntly  dcfccnds  from  A  to  C  ;  thence  to  C  O  0, 
until  it  aBs  beneath  the  pifion  H,  This  pteillite  raifes  th^ 
prrton»  and  if  there  be  any  water  above  the  pt^on,  it  caufes 
it  to  rife  and  pafs  lltroiigh  F  into  R.  During  the  rife  of  the 
pifion,  (which  carries  the  pit-rod  M  N  along  with  it)  a  Hiding 
block  of  wood  I,  fixed  to  this  rod.  Is  brought  into  contafl 
with  the  tail  K  oi  the  tumbler,  and  raifei^  it  to  the  horixontfl.! 
polition,  beyond  which  it  ovcrfets  by  the  acquired  motion  of 
the  weight  h. 

The  mere  rife  of  the  pifion,  if  there  were  no  additional  mo- 
tion in  the  tumbler,  would  only  bring  the  two  plugs  D  and  R 
to  the  pofitiun  of  reft,  namely  to  dofc  G  and  F,  and  then  the 
engine  Hxiuld  Aop  ;  but  liie  fall  of  the  tumbler  carries  the  plug 
D  downwards  quite  ck*ar  of  the  hole  F,  and  the  other  plug  E, 
upwards  quite  clear  of  the  hole  G.  Thefe  molionfi  require  no 
confumption  of  power,  becaufc  the  plug^  arc  in  equilibrio,  as 
wasjuil  obfervcd, 

M  2  In 


\6t    .  HEW  0T0aAVLtC    £NCrKE. 

J^«J^«i^«rfcr     ,  In  this  new  fituation  the  column  A  B  no  longer  comTnani* 

^Sbeflcofik  ^^  ^'^  ^»  butaas  through  F  upon  the  upper  part  of  the 

tolMBajacMbd  ptfion  H,  and  deprefles  it ;  while  the  contents  of  the  great 

">  •  P»P«f        *  cylinder  beneath  that  pifton  are  driven  out  through  GGG, 

and  pa&  through  the  opening  at  £  into  R.     It  may  be  ob- 

ferved,  tliat  the  column  which  a6ls  againft  the  piflon  is  affified 

by  the  preflTure  of  the  atmofphere,  rendered  a6live  by  the  co- 

iiunn  of  water  hanging  in  R^  to  which  that  affifling  preflTure  is 

equivalent,  as  has  already  been  noticed. 

.  ^  When  tlie  pifton  has  defcended  through  a  certain  length, 

4he  Aide  or  block,  at  T,  upon  the  pit-rod,  applies  againft  the 

tail  K  of  tlie  tumbler,  vihich  it  depreflcs,  and  again  overfets ; 

V  ,  .  •  producing  once  more  the  pofition  of  the  plugs  D  E,  here  de- 

>«»^{  I.  li^'     lineated,  and  the confequent  afcent  of  the  great  pifton  H  as 

"  before  dcfcribod.     The  afcent  produces  its  former  effedl  on  the 

Xiynbler  and  plugs;  and  in  this  manner  it  is  evident  that  the 

altauifOions  will  go  on  without  limit :  or  until  the  manager 

/li^l  think  fit  to  place  the  tumbler  and  plugs  D  £  in  the  pofi- 

tion^.of  reft  ;  namely  fo  as  to  ftop  the  paflagesr  F  and  G. 

\    The  length  of  the  flroke  may  be  varied  by  altering  tlie  po- 

^Siions  of  the  pieces  T  and  I,  which  will  fhorten  the  ftroke 

the  nearer  they  are  together ;  as  in  that  cafe  they  will  fooner 

alternate  upon  the  tail  K. 

r  As  the  fudden  ftoppage  of  the  defcent  of  the  column  A  B, 
.  ^t  the  inftant  when  the  two  plugs  were  both  in  the  water  way, 
might  jar  and  fhake  the  apparatus,  thofe  plugs  are  made  half 
an  inch  ihorter  than  the  depth  of  tiic  fide  holes  j  fo  that  in  that 
cafe  the  water  jcap  efcape  diredly  through  both  the  fmall  cy- 
linders to  R.  This  gives  a  momentary  time  for  the  generation 
.of  the  contrary  motion  in  the  pifton,  and  the  water' in  GGG, 
and  greatly  deadens  the  concuflion  which  might  elfe  be  pro- 
duced. 

former  attempts  to  make  prefture  engines,  upon  tlie  priii* 
ciple  of  the  ftcam  engine,  have  failed,  becaufc  water  not  be- 
ing elaftic  could  not  be  made  to  carry  the  pifton  onwards  a 
little;  fo  as  completely  to  ftmt  one  fet  of  valves  and  open  an- 
other. In  the  prefent  judicious  conftru^ion  the  tumbler  per- 
forms the  office  of  the  expanft  ve  force  of  fteam  at  the  end  of 
the  ftroke. 
Ritt  of  work  There  are  fevcral  other  engines  of  this  conftrudion  at  work, 
by  thefetsgines*  The  general  rate  of  working  of  all  thefe  engines  is^  that  four 
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ON  THE  PASSAGE  O?  BIAT  THUOUCII  FLUIDS, 

fion,  t\mt  lliey  ronduft  caloric  Jn  a  very  imperfie^  clrgme. 
hr€in\  a  jeries  tif  experiments  which  I  have  unctertakcn  on  thii 
fubjed,  1  have  been  convincedp  that  invert rgations  refpcding 
itarr  liable  to  foiiri'es  of  error  more  imporUivU  an<l  more  dif* 
ficah  to  be  avoided  than  might  a  priori  he  fuppofed,  and  that 
we  have  no  cxjH-rinicnts  fufficienlly  iinobje^ionable  to  dtcide 
tlic  quefnoii.  Tlie  obfcrvations  I  fhall  have  to  ofler  in  tlic 
following  nirmoir,  will  I  trufl  jurtify  thefeaflertions, 

WliL-ji  calorit  is  communicated  to  the  furface  ot  any  fohd 
fubl^ce,  tlie  tompcralure  of  the  whole  maf»  is  increafcd  witJi 
more  or  Icfs  celerity,  and  becomes  uniform.  Jn  this  cafe  the 
caloric  patR's  from  one  particle  of  the  folid  to  another,  and  ts 
thus  equally  diiiribiited  throagh  the  whole.  When  caloric  ia 
communicated  to  a  mafs  of  fluids  its  temperature  is  Ukuwife 
uniformly  incrcafed,  and  in  this  cafe  alfo  it  was  fuppofed,  tjiat 
Ihe  caloric  is  tranfmitted  through  the  fiuid^  as  in  thvi  former 
example  (hrough  the  folid.  Count  Rum  ford  denies  the  polTi- 
bility  of  facli  a  traiifmiflion,  juid  conceives  the  change  oi  tem^ 
perature  in  the  fluiil  to  be  produced  in  another  mode. 

When  aisy  portion  of  a  fluid  i*  heated  it  mull  neteflTarily  be 
expanded,  its  fpecific  gravity  muft  be  dimijiilLed,  and  from  its 
mobility  it  mufl  change  its  place.  If  therefore  caloric  be  com- 
munfcated  through  a  folid  furfacc  to  a  fluid,  the  portion  of 
fluid  immediately  in  con  tad  witli  the  folid,  when  heated,  will 
acquire  a  fpecitic  gravity  different  from  that  of  the  mafs;  if 
the  caloric  is  communicated  from  beneath,  the  heated  portioJi 
of  fluid  muft  afcend,  its  place  will  be  occupied  by  anolbcr 
portion,  and  thus  the  whole  mats  will  be  luccellively  brought 
ijito  con  tad  wjtli  the  heated  lux  face,  and  will  have  its  tem- 
perature incrcafed.  It  is  in  this  mode  ojily  according  to 
Count  Rumford,  that  the  temperature  of  fluids  can  be  changed. 
They  can  receive  caloric  from  ajiy  folid  matter  with  which 
they  are  fn  contact,  but  the  heated  portion  communicates  no 
part  of  tU  caloric  to  the  reft  of  the  mafs,  and  the  change  of 
temperature  which  the  whole  fuffers  is  owing  folely  to  llic 
motions  of  its  parts. 

That  it  is  in  a  great  meafurc  owrtig  to  this  caufe,  has  been 
clearly  deraonlirated  by  Count  Rumford*s  experiments.  He 
haslhewni  that  when  heat  is  applied  to  a  fluid,  motioasof  its 
parts  take  place,  and  that  whatever  retards  or  ohftrufts  tbefe 
motions,  diminilhcs  lh«^  celerity  with  which  the  temperaiare 
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It  CMwot  W  It  may  be  fuppofed  perhaps,  that  the  qumntitj  of  caloric  thus 

^btT^nSaT  ^^^^y^^  ^y  **>«  ▼•^^^  would  not  be  fufficient  to  produce  the 

hiypiin  fife  of  temperature  which  took  place  in  thefe  experiments. 

But  how  is  this  to  be  afcertained.     It  may  appear  probable, 

but  until  it  b  proved,  the  point  muft  remain  doubtful,  and  the 

experiments  muft  be  therefore  inconclufive. 

To  furround  the     It  was  an  obvious  idea,  that  this  fource  of  error  might  per- 

witb  water      ^  ^^P"^  ^^  obviatod  in  a  great  meafure  by  furrounding  the  velTul 

with  water,  which  would  carry  oflf  the  caloric  conveyed  by 

its  Cidcfi,     It  is  evident,  however,  that  it  coold  carry  off  only 

part  of  it,  for  part  tpud  Hill  continue  to  be  abfira^M  from  tlic 

internal  furface  by  the  water  in  contact  with  it.     And  even 

the  quantify  taken  from  the  external  furiace  of  the  jar  by  the 

water  furrounding  it,  would  be  only  foroewhat  greater  than 

what  would  be  carried  oflTby  the  afmofphere  when  the  expc* 

rinient  was  performed  as  defcribed  above. 

fnaAhd  to  be        The  experiment  however  of  furroundmg  the  veflTel  with 

Bx^fmcnt       ^f^^^  might  afford  fbme  information  :  it  would  at  K  aft  prove, 

Hesewttfbiiii4  that  caloric  was  conveyed  by  th(^  fides  of  the  veffel,  and  it 

to  defteml  in      nught  indicate  in  Come  meafure  the  qtmntity  conveyed.     I  ac- 

tbe  internal  aa4      ®  .      ,         ^  .  ..    •     ^.  r     i  j    •     r-      « 

eitcrnti  wata;    cordmgly  performed  it  m  the  manner  n*prefcnted  m  Fig.  2. 

D  bcuig  merely  a  cylindrical  glafs  vellel  lix  inches  in  dianieler, 
in  which  the  apparatus  ufed  in  the  former  experiments  vi'as 
(flaced.  Water  was  poured  into  it,  to  the  fame  height  as  in 
the  internal  veflcl,  and  a  thermometer  was  fufpended  in  Uie 
water,  the  bulb  being  at  precifely  the  fame  diftance  from  tlie 
furface,  as  tlic  bulb  of  the  bent  thermometer  in  the  vefl'el  A. 
The  brafs  ball  heated  to  212*  was  fiirpendcd  in  the  water  in 
the  latter  veffel,  and  at  the  fame  diftance  from  the  thermometer 
as  in  the  preceding  experiments.  The  following  were  th(i 
*  refults.      At    the  commencement    of   the  experiment,    both 

thermometers  were  at  46*^. 

In  3  minutes,  the  internal  thermometer 

A  V6\  the  external  E  ftiU  ^^^ 

5  min.  .,         -         47^         -         -         -      4r>i 

10         -         .         -         -         48f         .         -         -       47: 

15         .         -         -         -         49i         -         -         -       4Hi 

20  -         -         -  -  49|  .  -         -       48^ 

30  -  -  -         -  49  ...       48 

Umy  wafont         This  experiment  proves  nothing  more,  than  that  a  quantity 

wh;  thiseipcri-  ^  ^^^-^  j^  conveyed  by  the  fid«s  of  the  vcfiel      It  might 

perhaps 
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perhaps  be  fuppofed,  thut  by  comparing  the  rife  of  Icmpeni- ment  ctanot  bt 
lure   in  the  two  thermometers,  a  coiicluiion  might  be  drawn  "^'^^  ^ttfiwe* 
with  refpe^  to  the  mode  in  u  hich  the  caloric  was  conveyed  to 
them*     If  it  were  intirely  conveyed  by  the  Tides  of  the  vcJlel, 
iince  as  much  ought  to  be  given  out  by  the  external  as  by  the 
interna.1  furface,  the  water  without  fliould  be  heated  a<  mucli 
a<  that  within,  and  confccjucntly  the  two  thermometers  ftumld 
life  equally,  and  to  the  lame  ejctent     But  if  the  thermometer 
in  the  inner  vcfl'el  rofe  more  than  that  in  the  outer,  il  might 
be  fuppofed^  that   ihe  interpofed   fluid  had  dire^ly  conveyed 
to  it  part  of  the  caloric   from  the  heated   ball  above,  vvjlh 
wliich  it  was  more  nearly  in  contact.     But  to  eftabhfli  fuch  a 
ronclufion  from  any  difforences  of  tins  kind,  certain  circum- 
(lances  arc  indifpenfible,  which  are  abfoUitely  unatlai liable. 
It  is  requifilc,  for  example^  that  both  thermomtfters  (liaufd  be 
precifeiy  on  the  fame  level,  at  the  fame  diila  nee  from  tlie  lide* 
of  tire  velTel,  and  covered  with  the  fame  quantity  of  water  oc- 
cupying the  fame  volume.     The  fmalleA   variation  in   thefc 
circumilances  would  proditce  a  variation  in  the  refult.     But 
if  they  were  even  obtained  alike,  the  fituation  of  the  velTels 
nmil  ft  ill  remain  very  diflerent ;  the  one  for  example,  prcfenti 
a  much  more  extenlive  fnrface  to  the  furrounding  medium  than 
the  other,  and  the  imUire  of  that  medium  is  ditferent^  the  in- 
ternal velTel  being  furroimded  with  water,  the  temperature  of 
which  is  augmenting  while  the  experiment  continues,  tlie  ex- 
ternal with  atmofpheric  air,  whofc  temperature  remains  the 
fame.     It  is  impotlible  to  edimate  the  dHFerence«   in  eflefl 
which  mufl  arife  from  thefe  ditierenccs  in  fituation,  and  eon- 
fequently  no  conclufmn  can  be  drawn  from  the  comparative 
aherations  of  temperature  in  the  refpedive  ihermometers,  as 
to  the  quantity  of  caloric  conveyed  to  either  of  them  bv  the 
fides  of  the  veffel. 

The  preceding  exptriments  then,  or  any  of  a  (imilar  nature,  The  f»d*s  of  th* 
are  Incapable  of  determining  the  c|tienion  refpecting  the  c(m- ^*=***^*';*'J'*^^*y' 
dueling  power  of  fkiids.     In  all  of  them  a  quantity  of  caloric  ^ 

IS  conveyed  by  the  fides  of  the  vcfTel  in  which  the  experiment 
•  i*  made,  and  this  quantity  we  have  it  not  in  our  power  to  af-  . 
certain,  fo  as  to  dctenrjine  whether  it  is  adequate  or  not  to 
produce  the  augmenlalions  of  temperature  wliich  nclually  lake 
place,  and  confequentl)'  whi'ther  any  part  of  that  augmenia- 
tion  is  to  be  afcribed  to  a  conducting  power  in  the  dutd. 

%  Kvery 
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andnoprecia.       Every  precaution  that  can  be  taken  to  obviate  this  *fource 

^^Sa'^jjg  of  error,  defeats  the  purpofe  of  the  experiment  itfclf,  fince 

expcrineBt.       fuch  precautions  tend  equally  to  leflen  the  effed  which  would 

refult  from  a  conducting  power  in  the  fluid  fuppofing  it  to  pof- 

fefs  it,  and  it  mufl  therefore  remain  uncertain  to  what  the  di- 

minifhed  effect  which  takes  place  where  they  are  employed^ 

is  to  be  attributed. 

Other  remarks.       If  for  example,  the  bulb  of  the  thermometer  be  placed  af  a 

great  diflauce  from  the  matter  communicating  caloric,  it  will 

be  a  longer  time  before  the  thermometer  begin  to  rife,  and  it 

will  alfo  not  rife  to  fo  great  a  degree.     But  which  ever  opinion 

bfe  adopted,  whether  that  the  fluid  diredly  conduds  caloric,  or 

that  caloric  is  communicated  only  by  the  velfel,  this  ought  to 

be  the  cafe,  fincc  the  circumftances  neceflary  for  its  tranfmif- 

fion  in  either  way  are  rendered  more  unfavourable. 

In  like  manner  when  a  wider  vefTcl  is  employed  to  contaui 
the  fluid,  the  rife  of  temperature  mufl  be  lefs  than  when  a 
narrow  one  is  ufed,  becaufe  in  this  cafe  alfo  there  mufl  be  a 
larger  portion  of  interpofed  fluid  to  be  heated. 

Or  when  a  large  portion  of  fluid  is  placed  above  the  bulb  of 
the  thermonieler,  and  in  contai5l  with  the  fubAance  communi- 
cating the  caloric,  as  with  the  ball  in  the  preceding  experi- 
ments, the  fame  diminution  of  effed  mufl  take  place,  becaufe 
the  caloric  given  out  by  the  ball  being  abforbed  by  a  larger 
quantity  of  fluid,  the  temperature  of  that  fluid  mufl  be  lefs 
increafed,  and  it  mufl  have  lefs  effe6i  either  in  heating  the 
fides  of  the  vefTel,  or  the  thermometer. 
Deneral  cbifer-  It  appears  therefore  that  in  all  experiments  of  this  kind,  a 
ration  or  refult.  fourcc  of  fallacy  mufl  be  prefent:  the  effcds  of  this  will  be 
more  or  lefs  confiderable  according  to  the  circumftances  of  the 
experiment,  but  they  cannot  be  intirely  obviated,  nor  their 
extent  appreciated,  fo  as  to  admit  of  a  certain  conclufion 
being  drawn. 
Hiftwyofthc  It  may  not  be  improper  to  remark,  ti)at  the  preceding  ex- 
uperimcAts.  periments  were  made  lall  winter,  were  ftated  in  my  courfe  of 
ledlurcs,  and  a  concilV  account  of  them  publiflied  in  my  Ele- 
ments of  Ciiemiftry.  1  have  now  flated  them  partly  to  flicw  the 
infulhcicncy  of  experiments  of  this  kind,  either  to  eftablifli  or 
controvert  Count  Rumford's  opinion,  but  principally  as  an 
introduction  to  thofe  I  have  further  to  relate,  and  which  ap- 
pear to  me  to  be  ^ee  from  the  fource  of  error  I  have  flated, 

This 
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This,  of  which  I  at  one  time  defpaired,  may  be  attained  by  A  veffd  of  kc  ] 
the  fimple  contrivance  of  employing  a  veiTcl  of  ice.  If  a  fj  ^ju^i^ 
cylindrical  veflel  of  ice  be  procured  fimilar  to  that  ufed  in  the  will  notraifethe 
preceding  experiments,  and  if  a  thermometer  be  fixed  in  it,  «f«P««f«^  *^ 

•r  /-ii-        . .       .  1         «   . .  •  r  ,  the  fluid  during 

if  on  filhng  it  with  a  fluid  at  the  temperature  of  32^,  and  its  own  fufiom 

fufpendtng  in  it,  at  a  (hort  diflance  from  the  bulb  of  the  ther- 
mometer, a  heated  folid,  any  rife  of  temperature  take  place, 
it  may  be  coniidered  as  a  certain  proof  of  a  conducting  power 
in  the  fluid.  No  caloric  could  poflibly  be  conveyed  to  it  by 
means  of  the  veflel,  fince  ice  cannot  have  its  temperature 
above  32^,  and  there  is  no  other  mode  by  which  the  caloric 
can  p^s  flrom  the  b|il  to  the  thermometer  than  by  the  inter- 
pofed  fluid.  0£  1^  experiments  made  to  determine  this 
point,  an  account  will  be  given  in  a  fubfequent  memoir. 


in. 

*« 

Letter  from  Dr.  Van  Marum  to  Air.  Volt  a,  Profejfor  ai  ' 

Favia,  containing  Experiments  on  the  Eledric  Pile,  made  bj/ 
him  and  Prqfejfor  Pfaff,  in  the  Teylerian  Laboratory  at 
Haarlem,  in  November,  1801.* 

A  HE  weather  and  feafon  of  the  year  preventing  thefe  gen-  Van  Marum'i 
tlemen  from  attempting  to  charge  the  whole  of  the  great  "P«"jn«"5»  **.^ 
Haarlem  battery,  confining  of  100  jars,  in  general  nearly  a       ^*^    *  ^  ' 
line  thick,  and  containing  five  fquare  feet  and  a  half  of  coat- 
ing each,  with  the  galvanic  pile,  they  took  five-and-twentv 
of  thefe  jars,  which  they  charged  feparately,  a  few  at  a  time,    ^ 
and  all  together ;  and  uniformly  found  tJie  fingle  jars  or  the 
batteries  charged  to  the  fame  degree  of  intenfity  as  the  pile. 
They  had  taken  twenty-fix  jars,    but  one  of  them  did  not 
receive  the  charge  well,  which  they  afcribe  to  the  too  great 
thicknefs  of  the  glafs. 

They  next  charged  the  battery  of  137|  fquare  feet  with  a  Battery  of  137^ 
greater  or  lefs  portion  of  the  pile,  by  foldering  a  hook  to  ^^* /y' . 
every  twentieth  plate  of  zinc,  to  which  the  infulatcd  metallic 
wire  for  producing  the  communication  between  the  battery 
and  the  pile  might  be  conveniently  attached.     Beginning  at 

•  Abridged  from  the  Annales  de  Chimir,  No.  120,  Vol.  XL. 
p.  289.^.C. 

the 


taJting  its  efcc*    the  fortieth  pair  from  the  bottom,  the  firft  where  the  fepara- 
-  hciihS.     "  ^^^^  ^^  Bennet's  eltidrom«ster  w*s  diAin^ly  perceptibic,  the 
battery  was  charged  to  the  fame  intcnlity  as  tlic  electrometer 
indicated  when  brou^lit  into  contact  with  tJmt  part  of  the 
pile,  giving  here  a  feparatioti  of  one  line.     The  cifccl  waf 
precifely  analogous  when  the  battery  was  charged  by  timitar 
inllantaneoiis  contad  with  the  pile  at  the  fixtieth,  eightieth, 
or  hundredth  pair,  and  fo  on. 
Thtt  tine  being       In  this  pile^  tlic  fjlrer  being  the  lowermoft  of  the  metals* 
tHchy*po*iurve!'^**  eledricity  was  pofilive  at  top,  and  die  clccb-icity  com* 
^^  municatcd  to  the  interior  furfece  of  the  battery  was  the  famPi 

^Hf^  the  contad  being  matlc  with  thu  fupcnor  part  of  the  pile* 

^^Jhen*cf4lsbelnf      'f[^^.  ^fj^r  of  thi*  metali  was  then  tiivertetl,  and  the  ck- 
^^Tlcflricity  pcriments  repeated  nt  diHefLiit  heights  of  the  pile  as  before, 

charged,  with  fimilar  rcftilts, 

I       Sbocks  taken  by      They  now  proceodod  to  cKamtne  the  Hiock?  given  by  the 

I       SnTwmTfichVs    ^^^^y  charged  at  different  licights  of  the  pile;   for  which 

I        Ii4wnicter  from  piirpole  they  employed  two  conductors  of  copper,  two  inches 

^hKjery  thui  j^^  diatnctLT,  hi'Id  in  wet  hands.     Beginning  with  the  battery 

L chargt'tl  at  the  twentieth  pair^  they  \'cry  diflin^ly  perceived 

^^U  the  p.idlige  of  the  flream  iTom  the  conductor  into  the  hand, 

^^^^.  and  fri*m  ihe  hand  into  the  condu^or.     One  gentleman  prc- 

^^^H  font,  Mr.  Vandcr  Ende,  fdi  it  as  far  as  the  wrifts.     When 

^^^^B  ihe  battery  was  charged  by  forty  pairs,  real  fliocts  were  felt 

^^^^^  at  the  writh  :  when  by  fixty,  tiie  fliotks  were  very  perccpti* 

^^^^m  hie  at  the  elbows :    and  they  gradually   increafed,    ttli  the 

^^^^  (liocks  extended  to  the  (hmilders  with  confiderahic  ftrength, 

^^F  when  the  Imttcry  wa*  charged  by  the  whofe  pile, 

f       Thcffintk*  Thcfc  Ibocks,  however,  were  not  equal  to  tliofc  given  by 

jUen  by  the  pile  ^^    ||^  j^^^j^    ^^^      .^  ^^^^^  1,^1^-  ^j^^j^  flrength  ;  the  fliock 

Wronger.  from  a  hundred  pairs  appearing  to  hr:  equal  to  that  of  the  bat* 

tery  when  chaigcd  by  two  hundred. 
Comparative  ex*      Ha\'ing   coiUinucd    liitfe    expcrimenti   til!   nothing   more 
withTn  deSrical  could  probably  be  learned  from  them,  tlie  comparative  cflcds 
jUKhJnc.  of  the  elcdrical  machine,  confiiling  of  a  plate  of  glafs  thirty- 

one  inches  tn  diameter,  wore  tried  with  tJiC  famt^  battery. 
Precautions  ufed  This  experiment  requiring  particular  prccaulions,  that  tlie 
iLfc'«x*'^iU*  contad  of  the  condu^or  might  not  impart  more  ele^flricity  to 
mstii*^  the  bat  tor V  than  was  furniflicd  by  the  a^ion  of  the  machine 

\  during  the  conta^j*  Dr.  Van  Marum  farmed  a  communication 

between  the  condudor  and  tlie  ground  by  touching  it  with 


one  of  his  ^gers,  and  withdrew  hU  linger  the  momctii  he 

brought  the  large  wire  into  contact  with  I  he  eoiiJiiftof.     Thii 

niaiiceuvrc  lie   practifcd    ret>eatcdl)',    till   he  had  acquired  a 

babil  of  doing  it  witJi   pnxiiloii,  bcfure  he  bt-gau  his  cotn^ 

paratlvc  cxpcnnicuis ;  fo  liiai  he  whs  wcU  alfured,  that  iJw 

contad  of  i\i<*  toiKlii^ur,  bv  mtrans  of  the  wirt%  took  no  nio<e 

of  the  tluid  than  was.  iiunilhed  by  ihc  nviii  Innc^  at  the  inllant 

^f  cofttacl.     A  iingle  conta^  would  not  give  the  battery  a  The  ^Ui  ^4t# 

change,  that  the  electron ictcr  wuh  ca|>able  o»  ttidicating;  tut  Pj^*^*^^J^^^^ 

by  repeated  esperiotcnts  it  \ra*  Kiund,  that  dx  of  thefe  con-  of  th«  micHiiM 

lacU  of  the  condaaor   imparted  to  the  battery  the  fame  in- .'*'''**  »f***f  5* 

tt^iility  as  one  contact  of  the  pile*     The  power  ol  llie  macnme  j^^ 

being  equal  to  about  half  vi  hat  the  great  rpachitte  poiTdTed  im 

it5  former  flate,  from   1785  to  1789;  but  the  great  machine 

iiaving  gained   ronllderably,    particularly   for   cliarging  bat* 

teries,   by   the  rubbers   of  the  new  conllruclion  applied   in 

I790«  and  by  the  ufe  of  Kienmayer'si  amalgaoia,  fo  that  its 

power  was  rendered  the  quintuple  of  what  it  was  beioro ; 

the  power  of  the  pile  of  200  pairs  is  to  that  which  tlic  great  and  three- fifthi 

Teylerian  machine  polfrOes  at  prefou  as  S  to  5.     The  r»tio  jj^^^j^^*  ^^  8«*«, 

could  not  be  exatnincd  diredly,  becaufe   a   fire  cannot  be^hiue. 

made  in  tbe  mufeum,  and  the  ground  on  which  It  flands  is 

very  damp  in  winter :  this,  Lhoreibre,  is  deferred  till  fpring. 

The  flKHzks  given  by  the  battery,  charged   to  different  de-  The  0iockt 

jrrecs  of  inteiifity  by  contads  with  tlie  condufior  of  the  elec-  ^'^•^"  ^y  ^^^  *>**• 
.  ,  .  "*     ^  I  i      I     r     '  *  I   ^''^y*  charged  hf 

trie  macUine,  were  now  coraparecl  with  tnoie  it  gave  with  the  nwchme, 

jimilar  intenfitie!*  obtained  from  tlie  pile  ;  and  reiterated  trials  "^'^t  alJ  differ- 
convinced  tJje  experimental lA?,  that  there  was  no  perceptible gj^^  ^^^ 
difibrence  betwecio  Uie  fenfaltons  or  Ibocks  in   tlte  two  in-  chir^td  by  the 
Aancesi,  provided  tbe  intenfities  w^ere  the  fame.     Hence  Dr.  ^'^igj^j* 
Van  Maruni  concludes,  as  the  effects  of  furh  a  conlidcrable 
battery,    when  diarged  by  the  galvanic  pile,   are  precifcly 
iimtlar,  in  every  refpe^,  to  its  effefti  when  charged  by  a  (he  mo  I|<ti4t 
powerful  eleflrical  niachii>e,  the  identity  of  the  liuid  put  in  l**^'^'^'*/^' 
motion  by  the  pile  with  tiiat  moved  by  tlie  eledrical  machine  fj^^je, 
is  proved  lo  deci(ively»  tliat  no  one  will  que fl ion  them  in 
future.     Thefe  experiments,  he  adds,  joined  with  thofe  of 
Profeflbr  Volta,  render  extremely  difputablc,  or  rather  com- 
pletely refute  the  cxitlence  of  a  pe^uliai  fluid,  in  all  the  other 
experiments  tcnnisd  gaivimic, 

Thefe 
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Ertrenif  velocity  Thefc  experiments  have  farther  proved  in  a  de 
•t  ihe  flui  •  jj^j.^  ^^^  Q^  ^  Urge  IcaJe^  another  important  circumftancc  re- 
rpe^ng  the  pile ;  namely,  that  tlie  ftream  of  fluid  moved  by 
it  has  a  velocity  furpallhig  ail  conception  ;  dncca  battery  of 
IS7|  fqaare  teet  was  charged  to  the  intenfity  it  difplayed  by 
a  contact  a?  fliort  as  poilible  with  the  wire  of  communication, 
a  contatl  that  did  not  continue  one^twenlieth  of  a  fecond, 
Hence  the  eflfcai  After  this  it  IS  no  way  alloniihing.  that  tlie  pile,  by  a  con- 
liot  to  tbofc'^of *  ttf^w^nce  of  its  aflion,  flimild  produce  fych  ctFefts  as  have 
cnnnnoti  dcari-  never  been  feen  where  common  eledlrical  macJiines  are  cm- 
caI  fiHcUines  $  ployed,  a&  the  fpeedy  dccompofition  of  water  for  inftance* 
-  Certainly   no   other   ele^rical   machine    known,    the  grand 

1  Teylerian  machine  excepted,, can  Rirnilb  a  continued  flream 

«nd  may  be  of  at  all  approaching  that  of  the  pile  ;  on  which  account  it  is  a 
powerHil  mean  of  producing  feveral  efle^s,  which  may  con- 
tribute greatly  to  the  progrefs  of  natural  philofophy. 
Method  of  In-  This  confidcration  induced  Dr,  Van  Marum  to  endeavour 
luUting  the  pile,  ^^  augment  the  power  of  Oic  pile.  From  the  beginning  he 
was  careful  to  infuhtlc  It  more  etTe^tually  than  h  commonly 
done.  For  this  ptirpofe  he  placed  it  on  a  tFiick  cake  of  lac, 
and  kept  it  in  its  vertical  pofilion  by  flicks  of  fcaling-wax 
two  inches  long,  fixed  horizontally  In  four  flips  of  wood, 
liirrounding  the  pile/  Thefe  ilicks  of  fealing-wax  were  fixed 
to  Jiltle  wooden  cylinders,  paiTing  through  holes  in  the  up- 
rights at  every  four  inches,  and  kept  in  their  places  only  by 
being  made  to  fit  with  fuch  a  degree  of  tightnefs,  as  would 
allow  theni;  to  be  moved  backward  or  forward,  fo  as  to  fuit 
piles  of  diilbrent  diameters.  The  uprights  were  fixed  at  top 
and  at  bottom  in  a  piece  of  wood  a  foot  fquare,  Profellbr 
PikBThimfelf  was  aftonifbod  at  tlie  great  effea  of  the  firfl  plle 
compofed  of  three  Guilder  piece*?,  plates  of  zinc  of  the  fame 
diameter,  being  an  inch  and  a  half»  and  bits  of  cloth  nioiftened 
WittMtAhy  if.  with  a  (aturated  folulion  of  muriate  of  ammoniac.  In  one  ot* 
the  experiments  the  end  of  an  iron  wire.  No.  1 61  y|^  of  an 
inch  iu  diameter,  was  made  red-hot  for  the  length  ot  a  line, 
and  even  iuicd  at  the  extremitv,  by  a  pile  of  lixly  pairs. 

Having  read  an  account  of  tlie  experiments  of  Fourcroy, 
Vauquelin,  &c,  on  the  fufion  of  wire  by  large  plates  of  cop- 
per atid  zinc.  Dr.  V'an  Maium  procured  tliirly-two  of  each 
metal,  five , inches  fquarc,  and  made  a  pile  with  them ;  firti 
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often  inches  In  diameter^  and  eight  pairs  in  heigiit>  by  placing  Piieof  ten  to* 
ftmr  of  each  metal  together  as  one  plate,  lliey  being  cxacily  *^  ^Jianwccr* 
fquare>  and  Iheir  furfaces  very  fmooth,  that  they  might  be  in 
dofe  contact ;  and  then  of  five  indies  in  diameter,  and  thirty-  Another  of  fivt* 
two  pairs  in  height.     The  power  of  the  higher  pile  greatly  Thcpowcno^HB 
exceeded  that  of  tlie  larger.     In  Augiift,  Dr.  Van  Marum  mo^VorThcir^ 
had  fufed  completely  into  globules  tive  inches  of  tlie  iron  wire  he!ght»  thjio  on 
mentioned  above*  and  made  feven  inches  red-hot^  with  this  ^^'  d"*n«tcr, 
pile. 

The  number  of  pairs  of  metal  being  increaCbd^  the  effect  Bffcasnotln- 
was  not;  fifty  pairs  producing  Icfi  than  tvventy-Hve,  by.^^J^^^^^P'®' 
which  nine  inchcj  of  the  fame  wire  were  melted  wiien  Pro-  height,  when 
feffor  P&ir  wai  prefent  in  November.  Tki^  they  afcribe  to  ^"^  P'*^"  ^, 
the  moiiturc  beiug  too  much  prelled  out  of  tfje  pieces  of  bcouic  too  much 
pafteboard  by  tl»e  weight  of  fo  many  plates  of  metal  a  line  and  ^"^^^  **  prcHcd 
a  half  o^  two  lines  Uiick;   as  die  upper  twenty -five  pairs,  ^H 

being  taken  off,  had  as  much  effc€L  as  before,  while  the  lower  '^H 

twenty-five  had  not  half  the  pcrwer.     In  confequence  th<^y  Oq  thii  account 
divided  the  pile  into  four,  containing   together    IJO  pairs,  ^^^^j^^"''* 
The  plate  of  copper,  placed  under  and  conneding  tfie  two  fe»^aj, 
piles  that  were  iniulated,  had  a  rim^  that  the  fobtion  prolTed  o*«ting  with 
out  of  tlie  palleboard  might  remain  In   it,    and    not  wet 
the  infulating  cake,     and   deftroy  tlie   infulalion,        Thcle 
two  piles,  containing  fixiy  pairs  fomewhat  thinner  than  the 
otliers,  w*hen  not  tomiecled  with   the  other  two,  made  iix 
inches  of  the  wire  red-hot.     The  other  two  piles,  containing 
'  pairs,  made  eight  inc  hea  very  red,  and  ftifed  great  pan 

^<his  length.  This  difference  was  afcribed  to  the  pade- 
i>oards  not  being  fufficiently  moillened  in  tlie  former  inllance. 
The  four  piies  conne6led  together  made  twelve  inches  of  the 
wire  red-hot. 

On  taking  fparks  repeatedly  at  each  extremity  of  the  con-  pofit4?eand 
tieftcd  piles,  by  means  of  a  wire  communicating  with  a  bafin  8'^'^  'pvM 
ContAtning^  quickfilver,  no  difference  between  thofe  of  the 
pofitive  awl  thofe  of  the  negative  eleClricity  couid  be  dif- 
ccrned.  Whether  ilfuing,  or  cnlering,  they  appeared  ra- 
diating, when  iron  wire  was  employed;  which  the  experi* 
mentahfts  afcribe  to  the  combufiion  of  the  iron,  for  when  a 
wire  o4  platina  was  ufcd,  no  rays  were  perceptible  in  the 
fparks  of  cither  e!e6lricity.  Sometimes  the  communicatioii 
was  made  by  means  of  a  needle,  faftened  to  the  flender  wire 

Vol,  I. — March.  N  which 


each  o^^ei* 


Qot  dlSku 


178 


CXFeaiMENTS    OK    TH£    KtECTRtC    FTLg 


Beta tif 111  phc* 
naiuem  pro- 
diicfd  by  the 
combuft^ion  of 
of  the  wue« 


which  was  fixed  to  the  end  of  the  conduding  wire ;  at  othar 
times  by  the  lefs  pointed  end  of  the  conducling  wire  itfelf. 

Wjien  the  furface  of  the  quickfilver  was  toudied  with  the  I 
end  of  a  (lender  wire  inftead  of  the  needle,  a  very  ftriking 
phenomenon  cnfyed  ;  the  combuftion  of  the  extremity  of  this.  ' 
wire  Wds  effected  with  fuch  forte,  that  it  threw  out  fparks  on 
all  fides,  which  fonnetl  ihoufands  of  apparent  rays  reprefent- 
L  ing  beautiful  fun^  fome  inches  in  diameter.     By  gently  lower* 

I  ing  the  end  of  the  wire  in  proportion  as  it  was  difperfed  by  die 

I  comlmftion,  this  appearance  could  be  continued  at  wilL     It 

^^^^^  U  fcen  in  fome  degree  like  wife  when  the  quickfdver  is  tuuched 

^^^|k  with  the  point  of  a  Jine  needle;  but  then  it  is  of  thort  dura- 

^^^^V  tion»  as  it  ceafes  a^  foon  as  the  needle  has  left  ib  point.     The 

^^^^^  experiment  was  repeated  with  wires  of^^i^,  fTTf  ^^^  tJjt  ^^ 

^^^^^  an  inch  in  diameter:  tl^at  of  the  middle  fize  gave  the  largeil 

^^^^"  and  moft  brilliant  funs,  but  the  fjnallcr  facceeds  Ix'ttiir  when 

H|L  the  power  of  the  pile  is  lefs. 

'  <iuickfihrcT  cmi-  On  taking  wires  too  thick  to  be  melted,  the  oxidation  of 
fa«T  'Ih^*^"  ^^^  quickfilver  at  its  furface  by  each  fpark  was  more  diilinaiy 
f^k>.  feen,  jpots  of  upward  of  a  lint;  in  diameter  being  formed. 

Pktina  fufcd  by       'T'he  extremity  of  a  wire  of  plalina^  about  -pj-j-  of  an  inch  m 
the  pile*  diameter,   was  m^'Itcd,  and  formed  a  globule. 

Sparitjupwanlof     Tht:  fpajks  iflTuing  from  die  end  of  the  commmiicating  wire^ 
a  line  in  diame-   when  it  wa^  not  too  tlcnder>  were  more  than  onc-ieuth  of  an 

inch  in  diami^tcr, 

Filfts  of  an  equal      ^^  comparing  the  intenfily  of  tljc  eleclricity  of  this  pile 

number  of  pairs,  witii  fcltal  of  the  former  of  zinc  and  fdvcr  an  inch  and  ahali  iu 

^^fim^Jt^^^^      diamcti^r,  both  by  the  limplc  contad  of  the  Doctor's  mofi, 

equsl  intenfitlei,  fenfibfe  electrometer*  aud  by  (he  condeiifer  and  an  cleiStromc* 

ter  of  lefs  lunfibility,   they  were  found  pxecilely  the  fame, 

when  the  fame  number  of  pair^;  were  uled  :  they  charged  the 

battery  before  defcrtbed  to  the  fame  height ;  the  thocks  given 

by  the  battery  thus  charged  were  in  both  cafes  procifely  tlic 

fame :  antl  in  thufc  from  tlie  piles  the  dilTerence  was  fcarcely 

perceptible, 

^,         It  appears  fl range,  that  two  piles  fo  equal  as  to  intcnfity^ 

idkii-  and  diarging  large  baitertes  in  fuch  an  equal  degree^  fhould 
produce  fuch  didbrent  effedi  in  fating  metah.  To  form  a 
juli  notion  of  this  obferves  Dr,  Van  Mannn,  we  mud  dillin- 
guifti  the  action  of  a  pile  which  is  infulated  from  that  of  one 
which  is  not.  In  ih-:  latter  there  is  a  flream  palling  conlinuaUy 
from 
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from  one  extremity  to  the  other,  and  through  tlic  condM^r 
or  dmn  o(  conduftor^  whidi  conneds  the  iwo  extrcraitioR : 

but  this  ftxeam  Cannot  take  place  in  an  infulatcd  pile.  From 
thi3  fiDgle  did ai^ ion  it  appttars,  that  the  equalit)*  of  the  in* 
tcnfitiej*  of  infulated  piles  alTords  no  reafun  to  expect  an 
equality  of  the  ftrcamH  of  tlie  iwo  piles  when  not  infulated : 
Ott  the  contrary^  if  the  llream  meet  with  lefs  impediment  in  a 
large  pile,  than  in  one  of  fmaller  diameter,  the  llream  will 
produce  a  greater  elicd,  in  confequence  of  its  greater  velo- 
city. 

To  fee  how  far  this  velocity  depended  un  the  iize  of  the  Effects 
pieces  of  palleboard  employed,  two  piles  were  conftruded,  p^^^^f^ 
tach  of  twelve  parrs  of  the  large  plates,  in  one  of  which  the  ] 

pafte board  was  cut  to  the  fize  t»f  the  plates,  in   the  otjiex  to 
the  diameter  of  half  an  inch  only.     The  mtenfities  of  both 
were  the  fame,  yet  the  otijer  etfecls  were  much  greater  in  the 
pile  witlj  large  pafleboardsj  for  it  gave  very  brilliant  fparJts, 
which  began  with  tlie  fifth  pair  from  the  bottom,  while  the 
other  pile  fcarcely  emitted  any  that  were  perceptible^     On 
making  the  pafteboards  fomewhat  larger  than  the  metallic  Ti>cfe  fhouli 
plates,  the  efted  %vas   by  no  means   increafed,    but  rather      ''^  ^^^^ ' 
diminilhed.     It  was  Ibuiid  neceffary,  likewife,  tijat  the  paile'^  ^^^  (hoyjd  be 
boards  in  the  large  pile  fliould  be  well  wetted. 

There  is  another  apparent  anomaly,  however,  in  the  effcfts  Anomaly  not  u- 
of  piles  difJering  in  diameter :  though  die  aaioii  of  the  large  ^^  byLSi^i 
pile  is  fo  much  more  powerful  in  fufing  mentals,  not  the  leaA 
diflerence  can  be  perceived  in  the  thock-^  i}}ey  give  :  and  this 
Dr.  Van  Marum  confeCTes  is  not  accounted  ibr  by  his  hypo- 
thcfis. 

Some  farther  experiments  were  made  refpediing  tlie  efficacy  Solution  o! 
of  the  folution   of  muriate  of  ammonia,  wliich  vva-s  found   to  ^'."^*  of  amnion 
be  preferable  to  common  water,  or  to  a  fohition  of  muriate  of  fo^  TOoiftenlnf 
foda,  for  moiilening  tlie  cloth  or  paftcboard*     A  pile  of  twenty  the  doiliu 
pairs  With  the   ammoniac  falution   fufed  into  globules   four 
inches  of  wire.  No,  16  ;  while  that  with  folutton  of  common 
fak  did  not  fufe  or  even  redden  a  lingle  line,  and  that  with 
fimple  water  fliewed  ilill  lefs  elfctl  with  regard  to  the  fparks 
i|  produced. 

As  feveral  autliors  have  afcribed  the  greater  effedl  pro*  Not  beowfe  it 

dttced  by  faline  folutions  to  the  oxidaUon  of  the  metals  niany  (»x'<J^tei theme- 
.  ,     ,         .  ,  ,  ^  .       ,  /        .    ^  tall,  for  It  i» 

expenments  were  tried,  with  a  view  to  alcerlaiii  this  pomt,  raid  i^  be  fupe* 
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rior  to  the  more  t>7  moiftening   the  pafleboafds  with  fulphuric,   nitric,  and 

powaful  acids,    murmtic  acids,  both  in  a  concentrated  ftatc,  and  more  or  kfs 

diluted.     The  particulars  are  not  given,  but  the  refults  are 

feud  not  to  have  favoured  the  fitppofition,  on  a  comparifon  of 

the  intcnfitics,  (hocks,  or  fparks ;  all  of  which  were  Wronger 

^iidten  muriate  of  ammonia  whs  employed,  than  when  nitt;ie 

acid  was  ufed,  either  concentrated  or  diluted,  by  which  the 

two  metals  was  very  fpeedily  oxidated.     As  nothing  is  &id 

here  on  tlie  fufion  of  wire,  this  does  not  appear  lo  hive  been 

tried. 

Amninh  ttenc       Ammonia  alone  being  uiod  to  moiften  the  pafleboaurds,  the 

SJ^rUttl^'^-*^*   ^^^  produced  were  all  Icfs  than  with  its  muriate. 

Eftdsof  the      ■'  Experiments  were  like  wile  made  in  vacuo,  and  injdifTercnt 

pile  in  the  air,     gjrs.     The    apparatus    employed   very  readily  produces  a 

in  vicuo,  in  car-  .  _  ' 

bonated  hidiogen  '^sicuum  in  which  the  l)eronieter.falls  to  below  one  line ;  but  in 

gas,  and  in  azote  <his  inftance  the  vapor  produced  by  the  water  of  the  pile 

***'  ***"    *        kept  the  quickfilver  at  the  height  of  five  lines.     Between  the 

'eifeft^  produced  in  the  open   air,  in  this  vacuum,  in  car- 

l)onated-  htdrogen  gas,  and  in  azote  gas,  no  difference  could 

(at)ii  ^ure  pxi.  be  difcovered.      On  the  introdudion  of  pure  oxigcn   gas, 

^^nL^-'^     however,  the  fparks  were  much  larger,  more  brilliant,  and 

eafier  to  be  obtained  :  but  on  making  a  vacuum  after  this,  the 

(hocks  were  feebler,  and  the  fparks  fmaller,  than  they  had 

•  •  been  in  any  of  the  former  inftances.     Oxigen  gas  being  in- 

..-.  ...      .   .    troduced  a  fccond  time,  its  etfe6ls  were  as  powerful  as  before  : 

the  cylinder  being  emptied  again,  the  effedls  of  the  pile  were 

reduced  as  much  as  before :  and  on  letting  in  atmofpheric 

air  they  were  rellorcd  to  the  fame  degree  nearly  as  in  tht- 

former  experiments. 

ASiliWahpoe-      An  experiment  of  the  Do6lor  was  dire6ied  toafcertain  tlic 

aiCt  WaiVery       prefence  of  oxidation  in  the  ufc  of  a  very  concentrated  folu- 

fltb!^B0oxi-    tion  o^  potalh  in  a. pile  of  tlwelve  pairs  of  five  inches  fquare, 

dationV '  which  produced  ifiuch  more  effe^  than  another  fimilar  pile 

with  water  only.     But  on  feparating  the  pile  neither  the  cop- 

J>er  nor  the  zinc  had  fuffered  any  injury  in  their  polifli.     The 

Dodlor  does  docs  not  fey  how  long  the  pile  (lood  together. 

Very  large  pile        Laflly,  The  galvanic  apparatus  was  increafed  to  200  pairs 

of  five  inchci      q(  ^[^^q  and  copper  in  fix  conneded  piles  of  five  inches  fquare 

Cqttait*  each.     With  tliis  he  fufed  an  iron  wire.  No.  16,  of  twenty- 

Ihree  inches  entirely  into  globules^  and  ignited  the  whole  of 

another  piece  of  thirty-three  inches. 

The 
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The  (hock  was  tried  of  a  column  of  twenty  pairs  of  copper  The  i^ockt  aoi 
and  Etnc  of  one  inch  and  a  half,  and  of  another  of  the  famt  by  tbciawS 
number  of  plates  of  five  inches ;  and  aJfo  of  another  of  ten  of  fiur fve^ 
inches  fqnare;   but  not  the  leall  diUbrence  could  he  per- 
ceived.     The  laft  mentioned  pile   (which,  as  well  as  the 
others,  was  moiflened  with  muriate  of  ammonia),  fitfedfive  « 

inches  of  wire ;  and  the  other  of  five  inches  fquare  fufed  four  PufKin  ofwire ' 
inches.     Whence  it  feems  <o  follow  that  the  effea*  of  thcfe  f ,^^°^^^^^* 
piles,  as  to  the  fufion  of  wire,  do  not  increafe  in  the  pt-opor-  but  in  a  left 
tion  of  their  furfaces,  f)ut  in  a  Icls  ratio.  "**•• 


IV. 

J  Reply  to  Mr.  Cruirshank's  Obfrrvations  in  Drfence  of 
the  Aei'j  Sjjijlem  qf  Chemijtry,  in  the  Fhiloj'opfiical  Jouttud  *.  j5y 
Jo  s  E p  H  Pr  1 E s T  L E  Y,  L.  L.  D,  F,  il,  S,  ^'C.  Communicotcd 
bjf  the  AutJtor. 

JTIAVING  propofed  to  philofophers  the  rc-confi deration  of  Sbdrt  preface   ' 
the  doarine  o( phlogijian,  which  for  fomc  time  has  been  almoft  *^"^*>?*''*^ 
univerfally  exploded,  I  am  happy  to  find  fo  truly  ingenious 
and  candid  a  perfon  as  Mr.  Craikfliank  has  given  f(>nic  atten- 
tion to  the  fabjed.     That  experiment  of  mine  whidi  he  par- The  heaTy.in* 
ticularly  examines,  is  that  in  which  1  procured  a  very  large  •^«"^Mc  t^ 
quantity  of  heavy  inflammable   air  from   lincry  cinder   andderandchutoal^ 
charcoal,  both  previoufly  expofed  to  fuch  a  degree  of  heat,  as 
would  have  expelled  from  them  all  the  air  tliat  juere  heat 
could  expel.     This  I  afcribed  to  the  water  in  the  finery  cinder  afcribcd  to  wi- 
uniting  with  phlogifton  from  the  charcoal.     Mr.  BerthoIIet  ^^/J^^^^P^ 
thinks,  that  this  iniiammable  air  comes  from  the  decompoiition 
of  the  water  contained  in  the  charcoal,  and  Dr.  Woodhoufe, 
from  that  which  he  allows  to  be  retained  in  the  finery  cinder. 
But  Mr.  Cruikfliank,  not  fatisfied,  1  prcfume,  with  either  of  but  by  Mr, 
thefe  hypothcfes,  has  fuggeiled  a  very  different  one,  for  he  ^^^^^"^*  ^ 


alTerts,  that  water  is  not  at  all  ncceflliry  to  the  produdion  ofof  cttWoiiicaci4» 
this  ijiflammable  air,  maintaining  that  metals,  and  their  calces, 
in  a  very  high  temperature,  have  the  power  of  decompodng    . 
fixed  air,  and  iu  this  cafe  the  fixed  air  mufl  be  formed  from 
tbt  oxiffcn  in  the  finery  cinder,  and  the  carbon  in  the  charcoal* 

•  ▼oL  V.  Qnarto  Seritt*  ym  \. 
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*^«*P«"J»*"^     After  repeating  my  expcrimenf,  which  he  found  to  be  juft, 
eild«t  «n4  char.  ^^'  Cruikfhank  did  the  fame  with  the  calces  of  other  metals, 
co4»  in  prooi;    particularly  thofe  of  zinc,  copper,  lead,  and  manganefe,  and 
then  concludes,  p.  4,  that  in  all  thefe  cafes  **  the  air  muft 
"  come  from  the  partial  dccompofition  of  the  carbonic  acid  by 
S*  ^^"^^  ^y   "  the  calx  when  raifed  to  a  high  temperature."     But  the  in- 
ihtttbeoxidM    ferencethat  I  think  is  more  naturally  drawn  from  them  is,  that 
contain  water,     all  thefe  calces  contain  much  water,  and  little  .or  nothing  elfe. 
This  I  have  (hewn  to  be  the  cafe  with  refped  to  feveral  of 
them^  efpecially  that  of  zinc ;  though  I  doubt  not  but  that 
fome  fmall  portion  of  oxigcn  may  be  contained  in  them  all. 
Indeed,  we  cannot  abfolutely  fay,  that  any  fubftance  wliat- 
ever  can  be  wholly  expelled  from  any  otlier,  with  which  it 
has  been  chemically  combined  by  any  procefs. 
Inmm  Its  oxide       Before  Mr.   Cruikfliank   admitted  that  iron,    or  its  calx, 
Ibltf  focut  in      w^^"  raifed  to  a  high  temperature,  can  decompofe  carbonic 
carbonic  acid  is   acid  (i.  e.  fixed  air)  in  this  experiment,  he  (hould  have  tried 
^Sucal'**o  de-  ^^^^^^^''  *^  would  do  it  in  any  other.     If  in  any  cafe,  I  fliould 
compoiition}      think  it  would  do  it  when  it  was  heated  in  this  air  by  a  burn- 
ing lens,  by  which  a  greater  heat  may  be  produced  than  in 
any  open  fire.     But  this  I  found  not  to  be  the  cafe  either  with 
iron,  or  this  calx  of  it.     In  the  lafl  fummer  I  went  through  a 
courfe  of  experiments  with  this  view;  but  I  always  found 
for  though  part    fixed  air  not  to  be  dccompofed  by  this  means.     Though  I 
immifdbirwith  ^^^^^  *^^^  ^  portion  of  this  air,  and  alfo  of  all  the  other  kinds 
vrater  by  thus     that  are  readily  imbibed  by  water,  was  rendered  immifcible  in 
heating  cither  an  ^jj^gj.  j^    rneans  of  heat  refleftcd  either  from  a  calx   of  any 
oxide  or  a  piece  •'  ^         ,  ..  i  l       r  i  n 

of  earthen  era-  metal,  a  piece  of  earthen  crucible,  or  any  other  lubftance,  on 

ciMelnltj  which  I  threw  the  focus  of  the  lens  when  it  was  furroundcd 
yet  there  was  no  by  this  kind  of  air  confined  by  mercury  or  water:  This, 
addition  of  oxi-  however,  was  no  decompofition  of  the  air,  as  there  was  no 
gen,  but  only  ^        .  .  #.        ;  r       rr.i        j  j-  .         r 

asote.  oxigen  found  m  it  after  the  procefs.     The  addition  of  pcrma- 

ment  air  was  always  phlogifticated. 
Mr.  C.  pro-  Mr.  Cruikfliank  thought,    that  if  this   heavy  inflammable 

dnced  heavy  in-  ajj.  pame  from  (he  decompofition  of  the  carbonic  acid  by  the 
from'^on  filings  '^^on,  he  fliould  fiicceed  belter,  p.  4.  by  employing  iron  filings 
pnd  chalk  heated  J  in  the  place  of  finery  cinder,  as  they  would  have  a  greater 
affinity  with  oxigen ;  and  with  this  view  he  heated  them  to- 
gether a  quantity  of  common  chalk,  previoufly  expofed  to  a 
low  heat,  for  ten  minutes.     From  this  mixture  he  procured  a 
great  quanttty  ^air,  and  he  thought  that  tjie  acid  (j.  e,  fixed 
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rom  the  chalk)  was  d<^co^lpo^cd  by  tlw  iron  ; 
when  he  ur<L*d  well  burned  lime  he  gal  little  or  no  air. 


whereas 


J 


What  which  the  Dr. 
I  infer  from  this  experiment  Is,  thai  the  clialk,  not  being  per-  bTcaxboAicidd 
i<e£ily  calcined,  contained   fotne  water^  as  well  as  lixcd  air,  •ieeompofcd;  but 
and  tliat  this  water  uniting  witli  the  phlogilton  of  iJje  iron  ri^oi' fj^oju^j- 
formed  the  inflammableair  tliat  he  ffHind*     Water   I  Tuppofe  inm. 
t«  be  tlie  bails  of  all  the  kinds  of  air,  and  many  lubttances 
retain  it  in  any  degree  of  beat.     Chalk  I  ha%'G  found  to  do  it 
alter  long  expofure  to  the  heat  of  a  fmiih's  forge. 

Admitting  the  fixed  air  procured  in  the  cxperiraent  wuth  If  the  c 
the  finery  cinder  and  t  ha/coal  to  come  in  part  from  the  *^*^*  ^^^^J^^^ 
oxjgcn  in  the  finery  cinder>  liovv  is  this  oxigen  to  be  expelled  coa»,  dc  ive  iu 
Irom  tfie  calx,  fince  heat  will  not  do  it  ?  And  there  is  no  in-  ^«!B«"  ^f^"»  die 
Aance,  I  believe,  in  chcmiftry,  in  which  when  heat  alone  cipie  muft,  it  tt 
will  not  expel  any  conllituent  part  of  a  fubftance,  it  can  be  ^"^^^^  ^«  trwif. 
^tfeded  without  the  aid  of  an  affinity,  in  conft*quence  of  %v!jich  ^/^jj^  i^^,  ^ 
fome  other  fubf lance  takes  ii*  place.  But  here,  according. to  ^ttmny 
the  new  theory,  nothing  is  fuppofed  to  take  the  place  of  the 
oxigen  in  the  hncry  cinder.  It  takes  nothing  from  the  char* 
coal,  but  the  iron  is  revived  by  the  mere  expulfion  of  the 
oxigen. 

Mr,  Cruikftiank  lays  great  flrefs  on  the  diflfereiK^e  that  he  The  difference 
found  in  the  air  that  he  procured  in  theft;  pr^K-etles  from  that  ^^^^  l*^"  ^* 
which  is  got  from  charcoal  and  water.     But  I  have  ohfervcd,  m^re  water  and 
that  there  is  a  confiderabte  diOerencc  in  the  qualities  of  heavy  «harcoilj  ftaced 
iiiflaniraable  air,    not  only  according  to  the  fubflancc  from  clufiveargu- 
which  it  is  procured,  but  in  the  fucceffive  llageii  of  the  fame  tatm, 
procefs.     He  will  find  that  I  have  examijied  this  kind  of  air 
as  procured  from  a  great  variety  of  iubflanccs,  made  to  pafs 
i|l  tlie  form  of  vapour  through  hot  earthen  tubcM,  and  in   va- 
rious olher  ways,  and  ha\'e  given   the  analyfiJ^  of  llvcm.      I 
always  found  that  the  firlt  portions  Irom  charcoal  were  loaded 
with  fixed  air,  but  that  in  the  courfe  of  the  procefs  this  dif- 
appeared,  the  air  burning  with  a  lambent  flame,  and  that  to- 
wards the  end  it  approached   to  the  ex  pi  o  five  kinds,  as  ob- 
tained irom  metals  by  acids. 

I  alfo  found  that  more  or  lefs  fixed  air  is  procured  b)'  the  Oxigcn  com- 
decompofition  of  heavy  inflammable  air  by  means  of  dephio-  b'ncd  with  heavy 
giilicated  air ;  and  though  the  air  procured  from  hnery  cinder  affords  cartwmc 
and  charcoal  fhewed  no  iign  of  its  containing  any  mixture  of  "'*^»  j"  greater 
fixed  ab-,    nothing  of  tlie  kind  being  difcovciable  b^  Um^  \\l\l\4\\^\i\^ 
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water ;  yet  when  it  wa9  decompofed  I  found  mach  more  than 
the  weight  of  the  air ;  fo  that  it  could  not  have  been  previr 
oufly  contained  in  it  in  a  fiate  of  folution^  but  mud  have  be^i 
formed  by  the  union  of  the  oxigen  in  the  dephlpgiflicated  air^ 
and  the  phlogiflon  in  the  inflammable  air. 

That  charcoal  uniting  with  water  fiiould  give  fixed  as  well 
as  inflammable  air,  I  account  for  by  fuppoflng,  what  is  by  no 
means  improbable,  tliat  this  fubfiance  contains  the  elements 
of  both  the  kinds  of  air,  and  that  they  want  nothing  but  i^*ater 
to  enable  them  to  take  the  form  of  air. 

I  hope  that  Mr.  Cruikfliank,  with  the  fame  candour  with 
which  he  has  began  this  difcofHon,  will  re-confider  his  hypo- 
thefis,  and  extend  his  examination  to  my  other  arguments  in 
defence  of  the  dodrine  of  phlogiflon,  and  again/l  the  decom- 
pofition  of  water.  Nothing  but  free  difcuflion  is  ncceflary  to 
the  difcovery  of  truth,  and  it  is  defirable  that  error  ihould  be 
detected  as  early  as  may  be,  efpecially  if  the  confequence  of 
its  reception  be  extenfive  and  important* 

Your's  fincerely, 

J.  PRIESTLEY. 


A  Statement  of  the  Experiment  a  made  hy  the  Hev.  Abraham 
Bennkt,  F.  R.  S.  on  the  Eleflricitj/  produced  by  the  contaH 
qfMeiaU  previous  to  the  Year  17S9,  and  alfo  oftlwfe  viade  hy 
Mr.  Tiberius  Cavallo,  K  R,  S.  previous  to  the  Year 
1795,  to  U'luch  Allufion  was  made  at  Page  1 1-4  of  this  Journal. 

'   W.N. 

Short  fitment  oOMETIME  previous  to  the  period  firft  mentioned  in  tlie 

perSStt'  ^'d  ^'^^  ^°  ^^^  prefent  (ketch,  Mr.  Bennet  had  remarkably  in- 

iwhy  -d^  are      creafed  our  power  of  meafuring  fmall  intenfities  of  (ingle  elec- 

^e  repeated,     tricity  by  the  application  of  gold  leaf  to  the  bottle  eledlrome- 

ter  of  Cavallo,  and  by  the  procefs  known  by  the  name  of 

doubling ;  an  outline  of  the  hiftory  pf  which  may  be  feen  at 

page  396  of  the  firft  volume  of  the  Philofophical  Journal,  in 

quarto.     His,  New  Experiments  on  Ele^trieity,  whkrh  is  a  thin 

jjuarto  of  HI  pages,  were  pubKflied  in  1789  by  fubfcription ; 

ind  ma/ perhaps  have  been  lefs  nniverlally  diffufed  in  the 


Ib*6ntiiic  world,  timn  t£  the  book  liad  appeared  in  the  ofual 

mode  of  publication.     At  all   evt^nls,  as  tlic   work  is  no>«r 

fcftrce^  and  tiie  liibje^t  of  ("ome  intereil  Co  far  ?«  it  may  be 

tliought  connefted  with  the  Iheorj  of  gal\  aiufrn,  I  think  it  will 

not  be  unacceptable  to  my  traders  to  relate  what  lie  did  at 

that  early  period.     The  r%ime  rcafons  will  in  part  apply  in 

favour  of  a  conctic  at'count  of  the  experitpcnt^  of  Mr.  Cavalio, 

Sooo  after  the  publication  of  Bennei's  doubier  in  the  Philo-  Unctrtiirtty  of 

ibphical  Trarifaaicns  for  J  787,  he  foujid  that  the  icflmment '*^<^  «^^^"^ 
.,,_-,  .,  ^       .  ,,       dftubler ;  from 

prodaccd  eleclricit  j  witliout  previous  commonicalion,  and  tliat  fpontaneotit 
it  always  retained  that   property,    whatever  care  might  be  cIcAncity, 
taken  to  deprive  it  of  any  adhering  charge^     When  he  wai 
afterwards  engaged  in  a  courfe  of  experitnent^t  facilitated  by 
the  mechanifm  I  applied  to  the  doubter  in  11 H^,  he  foand 
that  a  very  great  portion  ot  this  adhering  elc^irity  might  be  removed  by 
removed,  by  lurnjng  the  handle  of  iJie  doubler  a  confiderable  ^^^^       |!?  ^ 
number  of  times,  while  all  tlie  plates  were  conneded  with  jitcd, 
the  earth,  and  that  by  virtue  of  this  provifion  the  inllruraent 
might  be  trailed  to  indicate  the  nature  of  communicated  elec- 
tricity, to  a  degree  of  accuracy  iiir  exceeding  tliat  which  could 
be  afforded  by  any  limpler  inflrument. 

By  rcafoning  upon  tlits  phcnomcnoo,  he  was  induced  to  Captdtf  of  ht^ 
conieClare,  that  tins  fpontancuus  elctlricitv  was  not  owin?  to  '^;"*^^t^"- 

'I  .'.,-.  .  .  ,  1,     ,       I        .  r    ,  City  fuppofcd  to 

ficctdental    fnct^on,    bnt   to   what    he    called    the  increafed  incrcafe  i»y  g^ 

capacity  of  approKimating  parallel  plate^s,  which  might  at-  pfuj|*aMftJoD. 

trad  and  retain  a  chargej  though  neither  of  them  were  infu- 

lated^     The  experiments  he  made  in  fupport  or  proof  of  thii 

hypothetic  were  the  following  : 

He  repeatedly  tried  the  eficti  of  depriving  the  doubler  of  Eitp«"m«^o 
-  ,  V,  .   -.       ,      ,        .         n  7  •  w      f    .     Tbc  doublet 

fpontaneous  eleftncity,  by  turning   Uie  revolving  plate  forty  f^^^„  exhibltt* 

times,    with    brafs  wires  hooked  to  all  the  plates,    and  he  ckaricity  when 

frund  that  if  he  took  off  the  wires  while  tlie  revolving  plate  Jl^'fi,*^^,!^ 

liood  at  ft  diftance  from  the  two  Haiionary  plates,  it  was  more  opposite,  than 

completely  deprived    of  eledlricity,   than  if  the  wires  ^'^f^  J!**^"/^ '^flu 

taken  off  when  the  revolving  plate  (lotKi  parallel  to  the  plate  other* 

Jl.     That  h  to  fay,  it  required  21  revolutiims  to  exhibit  fpon- 

taneotis  ele^kricity  after  the  provifion  in  the  firft  cafe,  and  1 6 

revolutions  in  the  fecond  cafe.     Whence  it  teemed  to  him, 

that  the  two  plates  landing  parallel  to  each  oth(*r,  had  by  an 

ipcraafe  of  capacity  atfiuirvd  a  certain  trn?.!l  cl targe,  which 

foon^ 
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fooncr  rofe  by  doubiiDg  to  a  perceptible  quantity,  than  ihH 
elc^ricity  which  they  might  have  pofleffed  in  the  firfl  cafe. 
An  infulated  But  to  make  the  experiment  in  a  more  direcl  manner,  ufin^ 

placed' fn^onua  *^^^  doubler  only  as  an  inflrument  of  atbneaturement,  he  took 
with  a  table,  a  copper  plate  thirteen  inches  in  diameter,  having  its  ihrfacc 
rrMimatine  fur-  ^^^^*^^  convex,  fumiflied  with  an  infulating  handle  of  oiled  glafs 
fiice  became  nc-  four  inche«v  k>ng,  and  baked  till  the  whole  was  well  hardened. 

iOne  end  of  this  glals  was  tixed  into  a  copper  focket  in  the 
middle  of  the  pJalCj  and  the  otlier  end   into  wood,  that  it 
might  not  be  neceflkry  to  touch  the  elcflric  part  of  the  handle. 
This  copper  plate  was  placed  flat  upnn  a  maliogany  tablcj  ai\d 
the  doubler  being  deprived  of  its  eledricity,  the  revolving 
plate  B  was  placed  parallel  to  A^  fo  that  B  w^as  connccled 
with  the  earth  ;  then  the  copper  plate  was  lifted  up  by  its  in- 
'       -      fulating  handle,  and  applieci  to  the  plate  A.     And  ialily^  the 
plate  B  being  revolved  only  five  times,  caafed  the  gold  leaf  o£ 
the  ele^rometer  to  diverge  negatively  to   the  di dance  of  u 
quarter  of  an  inch. 
Thefuncrcfuk       Jt  might  m   this  in  fence  eafily  have  been  fbled,  that  (he 
of  water  was       conta^  of  the  copper  plate  with   the  mahogany  table,  did  m 
Bfed  infteid  of    fad  produce  electricity  by  excitaf ion  or  friciion.     But  to  ob- 
*   ^**^'  viate  this  be  firft  repealed  the  experiment,  by  touching  the 

copper  plate  with  the  point  of  a  needle,  and  then  applying  it 
to  the  doiiWer  as  before,  and  he  found  that  the  infirument  did 
not  produce  its  fponlaneous  clcdrici ty  in  lef*  than  15  revolu- 
tions I  after  which  louching  the  copper  plate  again  with  the 
needlcj  he  applied  it  to  the  furface  of  fomc  water  contained  in 
a  large  diili,  fo  that  its  convex  part  touched  the  fluid  ;  and 
then   lifting  it  up  he  applied  it  to  tlie  doubler,  and  cleflrici ty 
was  communicated,  fufficicfU  to  caufe  the  gold  leaf  to  diverge 
negativefv  at  five  revolutions^,  a>  in  the  former  experiment. 
When  The  t<7ucli      The  lad  experinu^nt  with  the  water  was  repeated,  with  this 
^Q^Zciic         difference  only,  that  the  application  of  the  copper  plate  was 
^wer  w^ob-     made  to  the  revolving  plate  of  tlic  dotibler,  inftcad  of  the  plate 
t»iocd,  ^^  ^y^^  revolving  plate  being  njoved  a  littlo  pad  its  contact 

with  the  bal^  and  the  plate  A  being  at  that  time  made  to 
common  icale  with  the  eartli  by  I  he  bra  fs  wire;  five  re  vol  a » 
dons  in  this  cafe  produced  electricity  as  before,  but  the  elec- 
tricity of  the  plate  A  was  now  pofitive,  as  might  be  cxpeCled 
in  confequence  of  the  negative  cliarge  having  been  commU'* 
nkatad  to  B  inftcad  of  A. 
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The  foregoing  experiments  wctq  frequently/  repeMed,  but  When  the  pla»j 
[  n*!  the  charge  had  hitherto  been  negative^  he  was  defirous  *^f  r^*^^*^^4r  Ac 
knowing,  whether  a  variation  of  the  nature  of  ilie  ibrtkce  md  driedt  iu 
iiiiEhl  not  alter  it.      He  iheretbre  cuvered  the  furtlice  of  the  ^^**^^'^'!>:'^- 
copper  plate  with  a  mixture  of  gum  water  and  niinium,  and 
\  alfo  with  gum  water  ami  wheat  dour,  and  he  found  that  this 
\  iubllance  when  dried  upon  the  furfncc  nf  the  copper,  changed 
the  nature  of  the  charge  touimunicated  to  thepbtc  lo  which  it 
%vas  appljetL 

Lafily,  lo  render  what  he  called  the  ele^rrcltr  of  the  ap*  The  con^enfer 
i  proximating  plates  more  conrpicuouilv  fenfible,  he  ground  a 'p'"'** *^^*' 
brafs  plate  tliree  inches  diameter  witii  emery,  till  it  would 
Adhere  to  the  lurface  ot^  a  piece  of  black  marble*  This  plate 
and  marble  therefore  conftituted  a  condenfer  in  its  original 
iiatc.  The  marble  being  moderately  warmed,  he  preiTed  the 
brafs  plate  upon  its  fiirtace  with  the  point  of  a  brafs  wire  ; 
4hen  lifting  it  up  with  it&  initiating  handle  he  applied  it  to  the 
cap  of  the  elettromeler,  which  caufcd  the  gold  leaf  to  ftrike 
ibe  fide  negatiA'cIy. 

Hence  he  tJiinks  it  muil  appear  evident,  from  tlie  precaa-  Enumeration  «f 

lions  and  experiments  he  has  Jlated,  and  from  the  known  laws  *f^"'^""   '•  *^J* 
I      1*    »   A  •  -  double r  cleared 

m  eleclncity.     1.  That  the  doubler  may  be  deprived  of  acci»  of  eicftricity. 

I  dental  or  communicated  cledricitv.     '2.  That  the  principai  **  ^^^^  "^ 

I  r       ^  *.     /•  1  -     'l  -l-  i      1    rt   •    •       fi>ont»uco«f 

caule  of  its  Ipontaneous  enarge,  js  the  attraction  oi  elt'Cincity  charge,  i.  and 
[by  the  approximation  of  its  parallel  plates,  3.  That  this  charge  '*»  nature,  4. 
r«ntt^  be  pofitive  or  negative,  according  as  the  pbteji  or  touch*  conTcXrs. **  V 
fwg  wires  are  compofed  of  fiibllances  which  have  a  greater  The  doubler  pi^ 
Lor  lefs  adhelive  aliinity  with  the  eicaric  tluid.     4.  That  the  ^*"''^^' 

xaufes  of  fpontaiieous  electricity  are  common  to  the  condenfer, 

both  in  its  original  and  improved  itate,  and  the  doubler^  and 

equal  in  them  all,  as  tar  as  the*y  are  equal  in  their  dimentions 
land  po^vers,  5.  That  fince  the  doubler  ma>  be  compofed  of 
IjVery  famll  plates,  and  yet  iti  power  Ix;  ^qiial  to  that  of  a  vers 
fjarge  condenfer,  its  fpontaneous  eledlricity  will  bemorecafily 
]x»vercomehy  a  communicated  charge  than  that  of  a  condeuler 
['^f  equal  power,  and  therefore  experimcnt-i  performed  with  ii 

w  ill  be  \eh  liable  to  equivocal  refults. 

'  This  author  proceeded  to  make  otiicr  experiments,  on  Other  cxpcij- ♦ 
I^tlie  fo  termed  adhelive  elearicity  of  metals,  and  other  con-  Q^^dca/^il^*' 
li^luciing  ftibftanccs.     He  deprived  the  dgubler  of  its  fponta-  wjdi  iron  and 

Rie9Ui  pharge,   ^d  placed  the  ^wo  plnte*  A  luid  B  oppoilte  **^^« 


J 


with  other  Tub- 


the  efftik  of 
friftiriij  by  the 
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each  other,  but  fo  that  B  was  not  connected  with  the  eartfi. 
He  then  touched  the  plate  A  with  the  blade  of  a  knife,  and 
tlie  pJate  B  at  the  fame  Lime  with  the  point  of  a  foftened  iron 
wire.  With  iixteen  revolutions  the  gold  leaf  diverged  about 
One  third  of  aji  inch  pofitively*  The  doubler  was  then  again 
derived  of  eiedricity,  and  the  re\^olving  plate  B  placed  as  in 
the  lafl  experimcnL  The  knife  was  applied  to  B  inllead  of  A, 
and  the  foft  iron  wire  to  A  inftcad  of  B,  which  opened  thi^ 
gold  leaf  negatively  at  fifteen  revolutions.  Thefe  experiments 
were  repeated  very  often,  and  tJie  ele€lricity  changed  each 
time ;  being  always  pofitivc  in  the  plate  touched  with  the 
knife.  He  remarks,  that  it  would  appear  incredible,  that  fo 
minute  a  diflerencc  of  adhefive  eledricity  as  tiiat  which  might 
be  fuppofed  between  two  metals  fo  nearly  alike  as  hardened 
ileel  and  foft  iron  could  be  diftihgui(hecl,  had  not  the  frequent 
repetition  of  experiments  confirmed  it. 

He  proceeded  to  make  fimilar  experiments,  which  are  ta- 
bulated, of  different  fiibllances,  namely,  lead  ore  and  lead ; 
lead  and  iro!)  wirej  lead  ore  and  iron  wire;  tin  foil  and  iron 
wfl-c ;  stijic  and  iron  wire*  All  the  experiments  having  been 
inade  by  double  contact  and  alternate  application  of  tlie  oppo- 
fite  fubiiances  to  the  plates  A  and  B,  he  alfo  by  tingle  contad 
determined  whether  the  adhefive  electricity,  or  to  ft  ate  the 
feft  mom-  unexceplionablv,  the  elcclricity  produced  bv  each 
Aibi^ance  in  the  doubler,  was  pofitlve  or  negative*  I  have 
thought  it  Icffi  immediately  neceffary  to  flate  the  particular!^  of 
thof*:  experiments,  becaufe  I  prefumc  that  the  fubftances  were 
held  in  the  hand,  and  from  a  variety  of  fafts  I  think  we  are 
juflificd  in  conc'isdhig  that  fri^^lonj  or  a  contact  equivalent  to 
Trillion,  between  the  human  (Kin  and  the  fubilance  thus  held, 
will  produce  eleOririty  more  than  fiifht'ient  to  render  itunne- 
^(Tary  to  look  for  any  other  caiife,  or  at  leaft  quite  fuflicient  to 
render  mir  in veftigfttions  uncertain  when  fo  condu6^ed.  That 
h  to  fay,  I  think  the  refults  will  rather  confift  of  determination^ 
of  the  kind  of  cleflricity  produced  by  fri6ion  of  the  hand  upon 
the  feveral  fubf^ance^,  than  any  new  or  peculiar  alfedion  of 
the  fubflances  themfelvet. 

Among  other  interefting  obfcrvatiom,  for  which   I  muH 

refer  the  reader  to  the  work  itfelf,  he  gives  a  iimple  theory  of 

the  excitation  of  glafs,  and  other  eletlrics  ufed  in  tlie  con- 

firufUon  of  our  machines.     He  remarks,  that  when  the  iilk 

3  «a^ 
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flap  is  rubbed  by  the  revolving  glafs  cylinder  it  is  brought  bito 
dole  cciiia6k ;  and  the  ele^ricity  adhering  moretbrctbly  to  the 
glafs,  is  carried  funvard  inta  the  open  air,  which  aur  not  hav- 
ing been  rendered  oegative  like  the  filk,  does  not  counter- 
balance  the  furface  of  the  glafi,  and  therefore  iu  capacity 
being  lefTened,  it  emits  thediarge  it  hadjuil  abforbed.  And 
he  thinks  the  amalgamated  cufhion  aJlifls  the  procefs,  by  bringi^ 
ing  a  furface  of  a  cundufting  quality,  and  in  conne^li^jfl  with 
the  earth  into  clofer  conla6l. 

The  experiments  of  Mr*  Cavallo  were  made  by  letting  fub-  C*t»11»*i  erpe- 
lUnces  fail  out  qf  hi:i  hand  for  the  moft  part  upon  an  infulated  JJk^y^Jj^'fdlid  ^ 
plate  of  tin,  whence  they  were  fliook  off  upon  a  table,  or  upon  by  the  fall  of 
a  chair  ;^  from  which  he  again  took  the  fubitance  up,  and  let  it  ""'^"^^'"^  ^• 
fall  upon  the  tin  plate  to  the  number  of  times  required.  After  pU6e# 
tbeie  reiterations  he  applied  his  tin  plate  to  the  pkte  of  his 
multiplier.  In  his  experiments  a  piece  of  zinc  little  more 
tlian  half  an  ounce,  was  dropped  ten  times  fuccefiively  upon 
tlie  plate,  whicli  laft,  as  appeared  by  the  fubfequcnt  opera- 
tions of  tlic  multiplier,  wa^  eleflrificd  negatively.  Another 
piece  dropped  ten  times  produced  the  fame  eflfed.  Zinc  was 
heated  to  110  degrees,  and  one  repetition  of  the  experiment 
produced  the  lame  eflcfl,  but  flronger.  A  (hilling,  an  haM* 
crown,  anew  guinea,  a  piece  of  copper,  a  piece  of  malleable 
platina^  with  like  manipulation,  produced  (imitar  etfe^ls,  but 
differing  in  degree.  Platina  produced  very  little  cle€lricity ; 
but  wlum  heated  it  was  found  to  produce  an  efic6t  contrary  lo 
the  precetling  ;  that  is  to  fay,  it  eleclrilied  the  tin  plate  pofi*- 
tively.  A  piece  of  lead  appeared  to  produce  negative  elec- 
tricity in  the  tin  ;  but  when  hot  poiitive,  A  piece  of  iroo  af- 
forded very  equivocal  refuU'*.  A  piece  of  grain  tin  afforded 
negative  eleclficily.  as  well  when  heated  as  when  cold, — 
Wh<-'n  the  cold  tin  vv«tj4  droppi-d  from  a  pair  of  iron  tongs »  and 
let  foil  irum  the  tin  pialc  upon  a  choir,  whence  it  was  picked 
up  by  mean*  of  the  fame  iron  tougi,  it  produced  weak  puhtrve 
cle£lricity.  Tiri  when  lieated  altbrded  defbicily  of  the  fam© 
quality,  but  greattir  in  quantity.  Mr.  Cavallo  aKemateiy 
uied  the  hand  and  \\vi  iron  tongs  with  refiiits  generally  lik« 
the  preceding,  tliat  14  to  fay,  negative  eledtricity  in  the  tin 
plate,  when  the  grain  tin  w^as  dropped  from  the  band,  and 
K  pfilitjve  whtn  it  tell  trom  the  tongs.  Bifmulh  produced  pofi* 
I  Uvc  clc^icitv  ;  btit  Vrhen  tlje  bifmulh  wa«  made  very  ho|^ 
■  Oie 
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4ic%  upon  a  ua 
plate. 


Ovatlo*i  expe-  the  clefkricity  of  the  tin  ptate  was  negatix'e.  TKefe  refofli 
nmcfits  of  dec-  ^^,^g  ^^^  ^.^  ^^^^^^  ^l^^  bifmulh  was  call  into  a  fmonth  flat 
trjcjty  anorded  ' 

by  the  fall  of      piece,  inllcaci  Ql  being  broken  horn  a  lump.     When  tlit;  iron 

2?il'*™i"frm~  ^^"gs^v^^re  ufed  with  the  bifmuth,  the  tin  plate  became  nega- 
tive, contrary  to  what  it  was  when  the  hand  was  uibd. 

An  infulaled  filver  fpoOn  was  fubllituted  in  the  pface  oflhe 
tin  pFate,  and  in  tlii^  zinc  dropped  from  the  hand  prodttccd 
negative  electricity  i  which  was  ilronger  when  the  tine  wa» 
heated.  The  kind  of  eleclricitv  was  not  changed  when  the 
fpoon  was  heated,  and  the  zinc  cold,  but  its  degree  wa* 
mach  lefs,  Mr*  Cavalio  conilders  it  as  a  very  extraordinary 
h£i,  that  tlic  experimLtjts  varied  as  to  tlie  inlcnfity  of  the 
eledrlcity  very  much  on  dilfercnt  days,  and  is  inclined  to 
afcribc  this  difference  to  ihc  dilpofitioii  of  the  atmofphere. 

In  order  to  difcover  the  fource  of  ilie  ele^ricity  prodyced 
in  Ihefe  experiments,  he  repeated  them  in  a  great  varicly  ot 
%vays,  namely,  inflead  of  the  hand,  he  dropped  the  zinc  irora 
a  tin  pi  ale  held  wilh  one  hand  into  a  fpocm^  and  from  the  fat* 
ter  back  upon  tlic  former.  He  performed  Uiis  oj^mtion  with 
both  ijic  till  plate  and  die  filvcr  fpoon  infubtcd.  He  like  wife 
tied  a  filk  tliread  to  tlie  zinc,  and  holding  the  udver  extremity 
oi  tlic  thread  in  one  handj  liruck  the  zinc  repeatedly  againft 
the  fpoon  ;  but  in  thofe  cafea  very  feldom  any  cletlricity  was 
m an i felled,  except  when  the  weather,  and  every  other  circum- 
fiaiicc  wai  very  lavourablo,  and  then  tlie  ele^ricily  could  with 
ditiK  ully  be  mandeiled ;  yet  when  the  tin  plate  was  held  in 
the  hand,  and  the  zinc  throwni  from  it  into  an  inftilaled  fpoon, 
fome  eledricity  was  more  frequently  produced  tlian  in  the 
other  two  cafe?». 

Whether  animal      After  a  careful  review  of  his  expcf  imcnts,  he  doubts  whc* 

clearjcity  c^n     jj^^j.  ^^     phenomena  of  animal  clearkuty  can  be  attributed  to 

be  deduced  trmn  »  -^ 

the  preceding      the  caule  fuppofed  to  operate  m  them.     For  as  he  remarks, 

ii&if  &c.  i^j^^;  ji^lon  of  mctallie  bodies  [uoduces  the  fame  cf feds,  with 
hardly  any  obfcrvable  diirirrence,  upon  prepared  animal  limbs  ; 
♦whereas  the  eHecls  in  \m  experiments  were  iluttuaiiiigt  and 
dilTered  conQderably  in  wnc  and  bifmudi,  which  never thelefs 
do  not  excite  the  animal  eledricity  more  powerfully  than  zinc 
and  filver,  or  zinc  and  gold.  He  alfo  remarks,  (hat  he  found 
by  experiments  with  minute  quantities  of  eledricity  applied  to 
the  prepared  limbs,  that  lliey  were  not  excited  when  Uiefc 
^uantitie!*  were  ncvcrdicleli  very  muth  grealct  iij.ni  what  was 

produced 
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prodaced.ui.Uft  other  experiments.  But  on  thew&ole,  %e 
thinks  they  ieem  to  eflablifli,  1.  That  the  contadl  of  one  me- 
tallic fubflance  with  another  generally  produces  ele^ricity. 
2.  That  the  quantity  and  quality  of  the  eledf  icity  fo  produced, 
is  various,  according  to  many  circumdances  which  feem  to 
occur  in  the  products  of.it,  or  in  a  great  meafure  to  influence 
it.  3.  And  that  thefe  circumllances  are>  the  various  nature  off 
the  metallic  fubilances,  their  various  degrees  of  heat,  the 
(late  of  the  atmofphere,  the  hand  of  the  operator,  &c.  each 
of  which  caufes  has  its  (hare  in  the  refult. 


VI. 

On  the  FornuUion  of  Croats,  defcribing  a  Method  qf  producing 
them  large  and  regular.     ByCiT.hE  Blanc  *. 

^T  had  long  fince  been  remarked,  that  the  fame  fait  is  On  the  cnfet 
fufceptible  of  cryftallizing  under  feveral  different  forms.  C.^f^'y^*^'^' 
Hauy  has  demonflrated,  that  all  thcfe  fecondary  forms  are 
owing  to  different  arrangements  of  the  fame  integrant  mole- 
cule ;  he  has  (hewn  that  thefe  effc^s  are  not  the  effect  of 
what  is  termed  chance,  but  that  they  proceed  from  laws 
fufHciently  fimple,  which  may  eafily  be  determined.  Here 
he  has  flopped  ;  he  has  not  yet  thought  proper  to  publifli  the 
ideas  which  he  has  given  in  his  courle  [of  lectures!  relative  to 
the  caufes  which  difpofe  the  integrant  molecules  to  follow  fucb 
or  fuch  a  law  in  their  mutual  arrangement.  Thefe  are  the 
caufes  which  Cit.  Le  Blanc  inveftigates  iu  his  obfervalions  op 
the  growth  ofcryftals.  He  has  been  long  engaged  in  thefe 
inquiries,  and  the  memoir  which  he  has  read  to  die  Inflitute 
is  aconfimation  and  fequel  of  that  which  he  read  to  the  Aca- 
demy of  Sciences,  of  which  an  extra6l  was  inferted  in  the 
Journal  de  Phyii que,  November  1788,  p.  374.  He  has  dif- Cryftalsof  ex- 
covered,  by  his  perfevering  and  ingenious  obfervations,  that  traordinary  fise 
we  may  confidcrably  vary  both  the  bulk  and  form  of  the 
cryflals  at  pleafure,  by  cauling  them  to  be  formed  and  to 
grow  under  certain  circumllances,  and  he  has  long  lince  en- 

*  Communicated  to  the  French  Nati6nal  Inftitutc,  and  abridged 
in  the  Balletin  des  Sciences,  whence  the  above  is  trandated,  No. 
50,  An.  10, 

riched 


1^  M  riit  yoiicATxdy  or  tk^Btits.^ 

ndhtd  t&e  coUedkmt  with  crjflaU  of  aium,  te^Uit,  (nlphate' 
•f  popper,  &c.  of  an  extraordinary  fize  and  beauty  :  he  now 
pubHihcs  the  means  which  he  has  employed; 
Hour  made.  Flat-bottomed  vedeh  of  gla&  or  porcelain^  are  the  bed  fgt 

obtaining  beautiful  finglc^  alibis.     The  folotions  ought  to  be 
brought  to  the  point  of  eryilallization.     They  firft  yidd  cry- 
fials  that  are  very  fmall.     Amongfl  thefe  fmall  cryflals,  which 
Embryo  cryftals  Cit.  Le  Blanc  Calls  embryos,  a  fele6lion  is  made  of  the  neat-- 
aorfcdv reared,  ^^  in  order  to  promote  their  growth,  or  as  G.  Le  Blanc 
terms  it,  to  nurfe  (dtrctr)  them.     The  liquor  is  decanted  i» 
order  to  purify  it,  and  tlie  fraall  cryftals  that  have  been  fe- 
leflcd  are  diftributed  in  it,  and  carefully  turned  every  day. 
Amongft  thefe  cryftals  a  fecond  feleclion  is  made,  in  order 
feparately '  to  nurfe  thofe  of  which  we  wilh  either  to  aug- 
ment the  volume,  or  change  the  form, 
fcjr  fcteaing  the       In  order  to  make  tliem  grow  without  irregularity,  ihcy 
^TmLLcrinH  "***^  ^  placed  in  the  rhother-watcr  of  a  folution  that  lias  af- 
ter, forded  a  confufed  cryftallization     Care  muft  be   taken  t^ 
turn  them  often,  and  to  give  them  frefti  fupplies  of  mother- 
water  in  proportion  as  tliey  increafe  in  growth.     In  this  man- 
ner they  may  be  brought  to  a  confidcrable  volume. 

If  they  be  left  too  long  in  a  folution  in  which  they  have 
acquired  their  full  growth,  they  diminifli  inftead  of  increafing 
in  fiac,  and  it  Is  obferved  that  this  decreafe  lakes  place  at  the 
angles  and  edges,  fo  as  to  leave  ftriae  viftble,  which  indicate 
Thejmaybe      the  diredion  of  the  ranges  of  fubjacent  molecules. — Tlie  po- 
made to  grow     (ition  of  tlie  cryftals  in  the  folution  influences  tlieir  form  :  this 
or  bieadth.  '      '^  particularly  rcmarkjible   in    tlie   prifmatic    cryftak :     they 
grow  in  length  when  they  are  laid  upon  one  of  their  (ides,  aiid 
in  brcadtJi  when  they  are  placed  upon  their  bale. 
Secondaryforms.      Cit.  Le  Blanc  having  changed  o6tahedraI  alum  into  cubic 
alum,  by  placing  aii  o6tahedral  cryftal  in  a  folution  of  alum 
faturated   with  its  earth,  whicli  gives  the  cube,  infers  from 
tlience  that  frequently  the  Jecondary  forms  are  owing  to  dif- 
ferences in  tlie  proportion  of  tlie  principles  *. 

A  curiou<! 

^  It  appears  to  us  that  this  fa£l  cannot  lead,  more  than  any  other, 
to  fucb  an  inference.  According  to  the  experiments  of  Cit.  Vau- 
quelin,  the  alumine  in  exceis  is  mixed  with  the  ful()hate  of  alumine^ 
but  it  is  not  combined  with  it  j  for  fimplc  folution  in  water  is  fu£* 

oient 
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A  curious  obfervation  of  Cit.  Lc  Blanc,  which  has  already;  ^^**^  "^ 
been  recorded  in  the  Journal  de  Phyfiqne,  piroves  that  the,jg^j5g,jjgp^j,g^ 
lame  folution  left  to  iifeif,  is  not  equally  faturated  in  all  its 
parts.  If  we  fufpend  cryftals  at  different  heights  in  a  folu- 
tion, the  loweft  cryftals  increafe  more  rapidly  than  the  higher 
ones  ;  and  it  fometimes  happens  that  thefe  diifolye  whilfl  the 
lower  ftill  continoe  to  grow.  Citis^n  Le  Blanc  adverts  to 
the  analogy  that  fubfifts  between  this  obfervation,  and  that  of 
the  more  complete  fat  u ration  of  the  water  of  the  fea  at  ^eat 
depths. 

Cit.  Le  Blanc  informs  us,  that  by  adding  fulphate  of  cop- 
per which  cryftallizes  in  oblique  prifms,  to  fulphate  of  coppef 
which  cryflallizes  in  tlie  odlahedral  form,  rhomboids  are  con* 
ilantly  obtained  *. 


VII. 

Accounts  cfihe  New  Planet  Ceres  t, 

VyN  the  4th  of  February  a  letter  from  Dr.  Mafkelyne  was  Lctten  to  die 
read  before  the  Royal  Society,  announcing  that  he  had  ob-  J5i7o*wiciM^ 
fcrved  the  new  planet  of  Mr.  Piazzi  palling  the  meridian  be-  fervatioiu  of 
tween  tliree  and  four  o'cloc  k  in  the  morning,  having  about  ^V?*\f *J?? 
138®  is' right  afceniion,  and  12*^  38'  north  declination,  ap- lync/ Mr.  voaL 
pearing  like  a  ftar  of  the  eighth  magnitude.  Zach,  and  A. 

Another  letter  from  Mr.  von  Zach  was  read,  informing  the 
Society  that  he  had  obferved  this  planet  at  Scebetg  on  the 
7  th  of  December,  within  half  a  degree  of  the  place  before 

cient  to  feparate  it.  Thefe  cryftals  are  accordingly  opaque :  befides^ 
the  fame  chemift  has  obtained  cubic  and  tranfparent  cryftals  from 
acidulous  fulphate  of  alumine.     (Note  of  the  Editors). 

•  We  muft  obfcrve  that  the  primitive  form  of  the  fulphate  of  iron 
is  the  rhomboid,  and  that  the  irregular  octahedron  which  it  prefents 
is  a  fecondary  form.  Cit.  Hauy  has  examined  one  of  thefe  cryftals 
refulting  from  a  mixture  of  a  folution  of  fulphate  of  copper  with  a 
folution  of  fulphate  of  iron.  The  rhomboid  which  be  examined 
differed  in  no  refpe6l  from  the  primitive  rhomboid  of  the  fulpliatc  of 
iron.     (Note  of  the  Editors.) 

f  This  whole  article  is  taken  verbatim  from  the  Journal  of  the 
|loyal  Inftitution. 

Vol,  I. — Ma&ch»  O  d^lwicCvtiiiS^ 
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determined  in  hifi  journal.     Mr.  Olbers  faw  it  at  Bremen 
the  2nd  of  January.     With  a  power  of  above  1 20  it  prcfenlt#  "j 
no  obfervable  difc. 

On  tlie  I  Uh  a  fecond  letter  from  the  Aftronomer  Royal  in- 
formed the  Society  that  he  had  repeated  his  obfervation  oJ  thm 
new  planet.  To  as  fulfy  to  afcertain  its  motion.  It  appeared 
to  have  a  vifiWe  difc  when  on  the  meridian^  and  viewed  with 
a  power  of  50.  When  the  air  was  very  clear  the  difc  was 
round  and  well  defined,  but  fomewhat  fmaller  than  that  of  the 
34th  of  Virgo,  a  flar  of  the  6th  magnitude  near  it.  Dr. 
Mallcelyne  obferves,  that  the  fmallnefs  and  round nefs  of  the 
appearance  of  the  difc  of  iiic  fixed  ftars  is  a  good  criterion  of 
tlie  clcarnefs  of  tlie  air. 

Another  letter  from  Alexander  Auher!,  Efq*  F.  R.  S.  was 
alfo  read.  Mr.  Atiberl  difco\  cred  the  planet  Ceres  on  Sunday 
morning,  having  ab<mt  188^  41  right  afcenfi on,  and  13^  de- 
clination^ its  motion  at  prefeni  being  retrograde. 

Citizen  Burckluitdl  in  the  iUoniUur,  t  Plui\  An.  10.  No.  12k 
.  gives  the  following  account.  The  planet  which  Mr^  Piazzi 
difcovxred  at  Palermo  the  firft  of  Janaary  ISOl,  was  again 
"  feen  Hie  firft  of  January  1802,  by  Mr*  Olbers,  at  Bremen, 
nearly  in  the  place  where  it  was  expeded  from  the  calcula- 
tions of  Mr.  von  Zach.  The  2nd  January  1802,  at  !8\  58' 
36",  mean  time,  at  Bremen,  Us  right  afcenfion  was  1 83**  9\ 
and  its  declination  It**  9'  north,  in  the  wing  of  Virgo,  near  a 
liar  of  v^fhtch  Lalande  had  given  the  polition,  in  the  Connarf- 
fance  des  Terns,  Year  9,  p.  *254,  The  5th  January,  at  17^. 
56^,  its  right  afcenfjon  was  ]S5^  43',  and  its  decimation 
11*8',  nearly.  It  appears  as  a  ilar  of  the  ninth  magnitude,  but 
it  will  become  more  coufpicuoui?.  With  a  telefcope  niagni* 
fying  106  times,  it  cannot  be  diilinguifl^ed  from  a  fmall  flar. 

The  Ifi  January  it  fortunately  made  a  right  angled  triangle 
with  two  fmall  ftars  mentitmed  in  Lalande*s  Hiftoif«  C^iefte  5 
the  following  day  the  form  of  the  tnaqglo  was  changed^  and 
by  means  of  thk  change  the  planet  was  rccognifed.  It  will 
be  on  the  parallel  of  the  20th  ot  Virgo. 

The  elements  of  this  pfanct  have  occupied  feveral  aflrono- 
incrs.  Meffr^.  Oriani,  Zach,  and  Bode,  had  fufpecled  at 
<?nce  that  it  was  a  ptanet,  becaufe  it  had  been  obterved  ila- 
tiofiaryi  and  without  nebulofj  ty.  But  having  received  only 
two  complete  obfcr^'ations,  they  had  not  bcea  able  to  confirm 

their 
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Ibcir  fufpicions.     Some  time  afterward s»    Mr*  LaJatide 


m: 


firft 


obtained  a  complete  copy  o\'  ibe  oblervaiions  of  Mr.  Piaszt^ 
who  could  not  refuft;  them  to  one,  under  wliom  he  had  fo  long 
applied  to  the  ftudyofailronomy.  By  means  of  ihefe  obfer* 
vationsj  I  was  the  firil  tliat  demoidi rated,  in  a  memoir  pr** 
lented  to  the  National  Inflitute,  that  tliere  vnu  no  parabolio 
orbit  that  co\ild  agree  with  the  obferNations,  nlthuug^h  con* 
lined  to  an  arc  oi  10  degrees,  I  gave  at  the  lame  time  tlio 
elements  of  a  circular  and  of  au  elltptic  orbit>  and  I  thuwed 
the  great  uncertaijity  tliat  nt'celfarily  remains  when  tlic  ele- 
ments are  deduced  from  fo  fma^I  an  arc. 

Having  received  a  more  itxafl  copy  of  thefe  obferv3tIun*«,  llementi 
Mr,  Olbers  endeavoured  to  determine  tVora  them  the  elements  **'^*** 
of  an  elliptic  orbit ;  but  he  ihund  fo  much  uncertainty  that  he 
Waii  obliged  to  preler  a  circular  orbit,  fuice  he  thought  it  im- 
Mhlv  to  determine  if  the  planet  was  near  its  aphelion,  or  lis 
perihelion.  I  had  proceeded  on  the  former  fuppofition  ;  Mr. 
Gaufs  preterred  Hie  latter,  and  endeavoured  at  ihc  fame  time 
to  accommodate  his  calculations  to  all  ihc  ubfervations  of  Mr. 
?iAZz\ ;  and  this  he  pert  unwed  with  a  dilfercnce  of  only  a  few 
conds.     Thefe  are  liis  eh:menti  ; 

Epoch  of  ItfUl  -  *         2.V  [11  }y 

Aphelion  -         *  -        10      20 

Node        ...  .  2      21 

Inclination        _        _  -  lo 

Greateft  equation  of  the  centre  9 

Heliocentric  and  tropical  diurnal  motion 

Mean  dilbnce  2.7(573.  Eccentricity 

Revolution  U>81  days,  or  4  yc^irs  7  months. 

1  had  found  the  revolution  5  months  and  a  lialf  jhorter. 

Accordin^r  to  M.  Lalandc's  cidculations,  Mr.  Gauf^*s  eW 
ments  ^iVG  tlie  longiiude  greater  by  a  degree  than  Mr.  Olbers's 
obfcrvation  :  according  to  Mr,  von.  Zach,  my  dement'*  give 
it  four  degreei  lefs^  and  fiaEzl's^  ten  degrees  lefi  than  the 
obfervation. 

The  idea  of  ftauhing  for  thi^  planet  among  the  jrameiifeglvt  thep«wtr 
colledton  of  oblervations  oi  tlie   Hiiioire  Ci^lefte  Francaife  °f '""='*^"« '**' 

II  .'  *i  r         *  r  It  n     1     J*         ■       i  %     t  the  planet  in  U« 

could  not  tail  to  prelent  itielJ  to  all  thole  who  have  attended  co !  ted  ion  ■  of 
to  the  fubje^l :  but  it  was  impofTible  to  undertake  the  inquiry  obicrvatiunt, 
rjth  any  hopes  of  fucccfsj,  before  the  elements  were  corre^cd 
|jy  new  obfervatiojis^     i  fliall  now  apply  to  it  wUliout  dcU^ . 

P2  ^\i. 
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Mr.  Piazzi  has  named  his  planet  Ceres  Ferdinandia.  La« 
lande  propofes  to  call  it  Piazzi. 
^  Mr.  Piazzi  was  bom  at  Ponte  in  the  Valteline ;  and  was 
profeflbr  at  Malta,  and  at  Palermo.  When  an  obfervatory 
was  about  to  be  edablifhed  at  Palermo,  in  1787,  he  came  to 
Paris;  he  then  went  to  London,  where  he  procured  (bme 
exceUent  inftruments:  and  he  has  already  publtlhed  two 
volumes  of  valuable  obfervations :  he  is.  now  preparing  to 
mejifure  a  degree  in  Sicily,  and  Mr.  Lalande  has  already 
fent  him  inflruments  for  this  purpofe. 

-  ExtraBfrom  Bodies  Kurzer  Etittaurf  der  Aftronomifchfn  Wijfen^ 
fchqften.     Berlin,  1794.  §  387. 

r  Hnncrica]  tna-  Is  it  probable  that  Uranus,  or  the  Georgian  planet,  is  really 
plLiiii]MBa^  Situated  at  the  utmofl  limit  of  our  folar  world  ?  This  appears 
the  cziftoiceot  to  be  very  doubtful,  confidering  the  immenfe  fpace  interpofed 
Ito^md^T^^U  '^^^^'^  ^^  "*^  ^®  neareft  fixed  ftars.  Other  planets  perhaps 
ta  leien  yean  niay  be  flill  more  remotely  fituated,  and  may  perform  their 
^f  revolutions  unfcen  by  human  eyes.     We  can  fcarcely  fuppofc 

that  any  planet  exiils  nearer  to  the  fun  than  .  Mercury  :  but 
confidering  the  proportions  of  the  di/lances  of  the  planets 
fi'om  the  fun,  we  obferve  between  Mars  and*  Jupiter,  a  dif- 
tance  far  greater  than  a  comparifon  of  the  other  diilances 
would  lead  us  to  expect,  and  this  fpace  may  perhaps  be  oc- 
cupied by  a  planet  yet  unknown. 

This  appears  to  follow  from  a  certain  proportion  which  wo 
find  among  the  difiances  of  the  fcven  planets  already  known. 
Calling  the  difiance  of  Saturn  100,  that  of  Mercury  will  be 
nearly  4 ,  of  Venus  4  +  3=7;  of  the  Earth  4  +  2  x  3  = 
1 0 ;  of  Mars  4  +  4-  x  4=16;  we  then  want  a  planet  at  the 
-difiance  4  -f  8  x  3  =  28  :  the  difbnce  of  Jupiter  is  4  +  1  <> 
X  3  =  52  ;  of  Saturn  4  +  32  x  3  =  100 ;  and  of  the  Georr 
gian  planet  4  +  64  x  3  =  196. 


Obfervttion;  by  I^  will,  however,  fiill  be  doubted  by  many  if  the  con- 
jeQure  quoted  from  ProfefTor  Bode  can  be  tliought  to  have 
been  probable  at  the  time  that  it  was  made.  Calling  the 
difiance  of  the  Earth  10,  the  real  proportional  difiances  are, 
in  the  neareft  units.  Mercury  4,  Venus  7,  Earth  10,  Mars  IS, 
(Ceres  28,)  Jupiter  52,  Saturn  93,  Georgium  92.  Infiead 
cf  Mars  \6,  Saturn  JQOf  and  Georgium  196.  _^ 

Ldtcrs 


Obfervitions  of 

ihe  new  planet 
by  Sir  H.  £n« 
glelkld,  Baru 
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tetten  from  Sir  Henry  EngkjkUl,    Bart.  F,  R,  S.    to  Tliomai 
Youngs  M.  D,  F.  R,  S.  on  the  Plantt  Ceres^ 

SiE|  Blackheatb,  Fnda)/, 

1  have  feen  the  new  planet  twice/  on  Sunday  night,  and 
again  lafl  night.  li  is  jull  vifiblc  iu  a  common  nlght^glafs* 
With  a  power  of  90  in  my  great  telefcope  it  was  lefs  bright 
than  the  34-  Virginis,  hear  which  It  is.  With  a  power  of  200 
no  difc  h  \'ilible,  and  with  300  I  can  fcarcfly  fay  that  it  has 
a  fenfible  diameter,  more  than  what  arifes  from  irradiation^ 
for  fmafl  liars  feen  with  furh  poivers  always  appear  dilated. 

I  looked  at  the  Georgian  foon  after  tlie  new  planet,  but 
douds  came  on,  and  I  did  not  try  300  on  it  lafl  night-  Witli 
200  the  Georgian  is,  I  am  fure,  the;  brighter,  and  it  was  a 
very  much  more  vifible  objed  in  the  night-glafs, 

Sunday* 

Laft  night  I  agam  faw  the  new  planet j  and  obferved  it  Its  dtametrf 
with  a  power  of  *K)0,  With  this  great  power  it  feemcd  to  *"^  '°^***' 
have  an  apparent  magnitude,  but  was  extremely  fmalJ,  faint, 
and  ill  defined.  I  then  turned  the  telefcope  to  the  Georgian 
(which  as  you  know  is  very  near],  and  the  fupcriority  in  fize 
and  bright uefs  was  very  jlriking.  The  Georgian  was  not 
well  defined,  but  I  am  fure  it  was  full  four  times  the  diameter 
of  the  new  planet,  and  much  brighter  in  proportion  to  the 
different  fize.  Indeed  the  brightnefs  of  the  Georgian  is  very 
furprifing,  its  vail  diftancc  from  the  fun  being  confidered.  I 
really  think  that  the  diameter  of  the  new  planet  cannot  ex- 
ceed a  fecond  j  aud  it  is  of  a  very  faint  light  even  for  that 
diameter,  I  looked  then  at  the  doable  ftar  gamma  Virginis, 
and  faw  the  two  flars  diilant  from  each  other  full  three  limes 
their  apparent  diameter,  a  proof  of  the  good  adjuftment  and 
high  power  of  my  telefcope. 

I  am,  &c. 
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Gahranic  pile. 


vni. 

Objtnaiioru  and  Experiments  relating  to  the  Pile  of  Volta, 
inn  Letter  from  Joseph  Pkiestley,  LL.D.  F.R.S. 

To  Mr.  NICHOLSON. 
Dear  Sjr, 

Having  been  fevoured  by  Mr.  Weathcrby  Pliipfon,  af 
yoang  man  of  fiirmli^hatn,  with  an  excellent  apparatus  for 
repeating  the  experiments  on  the  pHe  of  Volta,  confiding  of 
fixty  plates  of  copper  coated  with  filver,  and  as  many  thin 
rolled  plates  of  zinc,  wliich  is  a  valuable  improvement  of  his 
own,  I  have  had  great  fati^kdion  in  obferving  therefults; 
and  though,  receiving  intelligence  of  what  is  doing  on  the 
continent  of  Europe  fo  late  as  I  do  })ore,  it  is  probable  that  I 
ihall  be  anticipated  in  my  obfer\'ation?,  I  fliall  lay  (hem  before 
yOW,  and,  with  your  approbation,  before  your  readers,  after 
obferving,  that  I  have  lately  received  the  fourth  volume  of 
your  excellent  Journal,  but  am  ignorant  of  all  that  has  been 
dene  finc^  the  publication  (/{  it. 

I  cannot  help  exprcfliiig  ii\y  admbation  of  tlie  ingenuity 

with  which  your  cfirrefpondents  and  others  liave  purfued  this 

moA  curious  fubjed ;  and  in  general  zny  refuhs  are  the  lame 

with  theirs,  though  I  draw  different  conclafions  from  them, 

cfpecially  with  refped  to  the  modern  hypotheiis  of  tlu:  decimt- 

pqfkum  qftvater,  which,  though  almoft  univcrl'aJly  received  at 

prefent,  I  coniider  as  wholly  chimerical,  and  unable  to  Aand 

its  ground  much  longer.     Indeed,  I  perceive  tliat  doubts  arc 

entertained  concerning  it  by  fuvcrol  of  your  correfpondents, 

mod  others  obferve  tliat  theli:  experiments  give  no  fupport  to 

For  the  oxigea  it.     To  me  it  is  evident  tliat  they  arc  far  from  domg  fo.    .For 

^nL^  ***"  ^  though  it  may  happen  that  tlic  inflammable  air  irotn  the  wire 

turn  to  ^t^  connected  with  tlie  filver  end  of ihe  pile,  be  in  tlie  proportion 

to>|oi|  to  the  dephlogifticated  air  from  tlic  wire  connected  with  the 

sine  end,  which  that  hypothefis  requires,  it  appears  that  the 

latter  comes  from  the  air  that  is  merely  held  in  folution  in  the 

but  mtn  only    water  hi  which  the  procefs  is  made ;  fince  if,  by  means  of  oil 

^^^^®*'*^  upon  the  water,  or  a  vacuum,  accefs  to  the  atmofphere  be 

die  water*  <^^^  off,  the  whole  produdion  of  air  ceafes.     There  is  alfo  no 

The  lireeifct  to  production  of  air  when  the  water  has  been  exhaufted  of  it ; 

Sffuci  if  the  It-  unj  certainly  no  good  reafon  can  be  given  why,  if  tlie  water 

itfelf 


It!  admirtble 
cfit£tt  not  id- 
nitted  to  prove 
the  decompofi- 
tion  of  water. 


{tfelf  confifls  of  thefe  two  klads  of  air,  and  iKis  proccfs  be 
capable  of  decompoling  it,  air  fliould  not  be  produced  from  it 
«n  all  tliefe  cafes;  both  tlieconflltiicntparts  of  the  water  being 
'  prefent,  and  the  power  of  feparating  them  being  in  full  ope- 
ration* Befides,  I  find  that  tliough  the  two  kinds  of  air  be 
produced,  Ihey  are  not  always  in  the  proportion  required  by 
the  new  theory,  tlie  dephlngifticated  air  being  much  lefs  than 
is  reqiiilite.  I  have  alfo  found  it  not  much  better  than  atmo* 
fphcrical  air.  The  inflammable  air  I  believe  to  be  of  the 
J>ureA  kiud. 

If  this  iiiflanimable  atr  come  from  tlje  dccompoGtion  of  the 
Water,  the  water  from  which  it  i&  extracled  ought  to  contain 
an  overplus  of  oxigen,  eitlier  in  the  form  of  dcphlogifticated 
air^  or  of  acid.  But  tlie  (igns  of  acidity  bear  no  proportion 
to  the  quantity  of  inflammable  air  produced,  and  can  hardly 
be  perceived  at  all.  I  did  perceive  it  when  I  made  the  pro- 
cefs  in  water  tinged  witli  the  juice  of  litmus,  but  only  by  the 
rednef^  of  the  froth  from  the  wire  conneded  with  the  zinc 
end  of  the  pile,  the  liquor  itfdf  remaining  unchanged,  not- 
with/landing  a  copious  produdion  of  ijiflamraable  air  from  tlie 
Other  wire.  Alfo,  when  I  introduced  a  piece  of  raw  fleih  in* 
(lead  of  the  metal  connected  with  the  zinc  end  of  the  pile,  no 
air  came  from  it,  nor  did  I  perceive  that  die  furface  of  it  had 
acquired  any  acidity,  though  iiiflammablc  air  was  produced  in 
great  plenty  from  the  other  wire. 

But,  except  gold  or  pfatina  be  conne^ed  with  the  ztnc  end 
of  the  pile,  there  h  fcldom  any  produ^ion  of  air  from  that 
quarter,  the  metal  in  that  fit  nation  being  dilfolvcd  ;  and  tliere 
is  no  appearance  of  iti  being  diflolvcd  by  ajiy  acid,  but,  on 
the  contrary,  of  its  being  fuperfatu rated  w^ith  phlogiflon.  But 
before  1  produce  the  evidence  of  this,  wliich  affords  an  argu- 
ment EgainA  the  decompofition  of  water  that  appears  to  me 
to  be  pcrfeflly  deciiive,  I  fhall  relate  fome  circumflances 
concerning  this  folution  of  metah,  whicli  I  do  not  find  tolmve 
been  noticed  by  others. 

In  general,  wires  connefted  with  the  zinc  end  of  the  pile 
are  dilTijIved,  but  none  fo  readily  as  thofe  of  filvcr,  even  when 
the  wires  conne^ed  with  tlie  filver  end  of  the  pile  are  of  the 
fame  metal,  and  give  air  copioufly;  but  W  zinc  or  iron  be 
connected  with  the  illver  end  of  tlje  pile,  any  odier  metal, 
except  gold  or  platina,  conneRed  with  the  zinc  end  will  be 
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diitolved.     Iron  and  zinc  were  the  means  of  diflblving  each 
other.     But  the  furefl  method  of  producing  this  folution  of 
metal  was  by  conne^ng  charcoal  with  the  filver  end  of  tlie 
Md«  pile,     I  once  diflblvcd  pure  gold  in  this  manner,  and  I  pre- 

ferve  the  folution  as  an  evidence  of  it ;  but  I  could  never  do 
it  a  fecond  time,  though  I  tried  charcoal  in  (everal  (lates^ 
perfect  and  imperfedl,  &c.  nor  could  I  by  this  procefs  diflblve 
platina. 
:^iareoa]  not  Charcoal  itfcif  is  noL  fenfibly  diflblved  in  tliis  procefs,  and 

'  c.  ^jj.  ^Qjjjgg  ffQjjj  tj^j;  pieces  conne6led  with  both  ends  of  the 
pile»  Sufpedling  that  this  air  might  be  that  which  alwap 
comes  from  charcoal  when  it  is  plunged  in  water,  I  filled  the 
pores  of  two  pieces  of  it  with  water,  by  means  of  the  air 
pump,  leaving  tlieni  a  long  time  in  vacuo.  Berng  then  tried, 
they  gave  no  air  of  fomc  hours,  but  from  the  piece  that  was 
Connedled  with  the  zinc  end  of  the  pile  there  proceeded  a 
white  cloud,  which  filled  part  of  the  veffel  of  water.  This, 
however,  foon  difappeared,  the  water  becoming  tranfparent 
again ;  and  after  feme  hours  both  the  pieces  of  charcoal  gave 
air  as  copioufly  as  any  of  the  metals  had  done,  and  continued 
to  do  fo  as  long. 
ion;  sine;  When  iron  was  connected  with  the  filver  end  of  the  pile, 

■^P*'*  and  copper  widi  tlie  zinc  end,  the  latter  was  diflblved,  but 

not  till  after  two  or  tliree  hours.  Zinc  being  connected  with 
the  filver  end,  and  copper  with  the  zinc  end,  the  former  gave 
air  copioufly  from  the  beginning,  but  it  was  near  two  hours 
before  the  copper  began  to  diflblve,  which  (being  a  flat  piece) 
it  did  at  the  corners  and  edges  only,  and  never  from  any  part 
of  the  flat  furfacc.  When  I  added  more  copper,  it  began  to 
give  air  without  diflTolving,  and  alfo  fonie  of  the  green  preci- 
pitate, which  had  been  formed  before,  gave  out  air,  and,  the 
bubbles  adhering  to  it,  it  rofc  from  the  bottom  of  the  veflel  to 
the  top.  This  precipitate  from  tlie  copper,  which  at  firft  was 
green,  became  afterwards  of  a  dark  brown,  as  if  the  metal 
had  be6n  revived.  This  too  was  the  cafe  with  one  veflel  in 
which  a  folution  of  filver  had  continued  fome  time.  It  has 
given  a  coating  to  the  glafs  tliat  is  perfedlly  wliite  and  bnU 
liant. 
ifettrveilelf  of  Having  introduced  four  veflTels  of  water  between  the  two 
vterywidi wires  ends  of  the  pile,  and  having  connected  each  two  with  filver 
lityt&pheoo^  wires,  that  leg  of  the  wire,  in  all  tlie  veflTels,  which  was  next 

to 
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lo  the  filver  end  of  the  pile  gave  inflammable  air,  while,  in  mena  ccafed, 
all  of  them,  the  other  leg  of  the  fame  wire  was  diAolved.  ^J^^^  ^"^^  ^^^ 
Wlien  I  covered  one  of  thefe  veflTels  with  oil,  the  produdion  vcrcd  with  oil. 
of  air  and  the  folution  of  the  wires  eeafed  in  them  all. 

Though,  as  I  have  obferved,  there  was  a  flight  appearance  No  acid  found 
of  acidity  in  the  water  when  dephlogillicated  air  was  given  J-fly^Jj;"  ^" 
out  at  the  wire  communicating  with  the  zinc  end  of  the  pile, 
there  never  was  the  fmalleft  appearance  of  it  when  the  metal 
was  diflfolved.  When  (ilver  was  diflblved  in  water  tinged 
with  tlie  juice  of  litmus,  and  there  was  a  copious  pr6du6lion 
of  inflammable  air  from  the  oppofite  wire,  I  could  not  per- 
ceive the  leaft  change  of  colour  in  the  water. 

I  examined  the  water  in  which  the  proccfs  was  made,  cfpe-  The  air  In  tlie 
cially  when  filver  was  diflfolved  in  it,  but  was  fo  far  from  ^^^^^  comnion 
finding  the  air  contained  in  it  more  pure  tlian  before,  that  it  air. 
was  evidently  lefs  fo.    Before  the  procefs,  the  ftandard  of  this 
air,  with  an  equal  quantity  of  nitrous  air,  was  1.1  ;  witli  the 
water  made  turbid  and  white  with  the  folution  of  filver,  it  was 
1.2  ;  and  after  Handing  till  it  became  black,  it  was  1.3. 

The  black  matter  from  this  folution  of  filver  did  not  contain  The  black  pow- 
any  oxigen,  but  was  evidently  the  metal  faperfaturated  with  ^^^  hidloien"* 
phlogifion ;   for  when  it  was  heated  in  dephlogifiicated  air,  &c« 
it  diminiflied  it,  and  converted  part  of  it  into  phlogillicated 
air ;  and  when  it  was  heated  in  inflammable  air,  it  added  to 
tiie  quantity  of  it,  and  this  appeared,  by  its  explofion  with 
dephlogillicated  air,  to  be  as  pure  as  other  inflammable  air; 
fo  that  this  black  powder  of  filver  is  fimilar  to  the  black  pow- 
der of  mercury  made  by  agitaticm  in  water,  which  I  have 
ihewn  to  be  mercury  faperfaturated  with  plilogillon.    Where, 
then,  is  the  oxigen  that  ougb.t  to  be  produced  in  great  quantity, 
if  the  inflammable  air  from  the  wire  connected  widi  the  filver 
end  of  the  pile  came  from  the  dccompofitlon  of  tlie  water? 

The  giafs  vcflfels  in  which  filver  has  been  dKfoKed  in  thefe  The  gUfs  feliy» 
proportions  are  tinged  of  a  dark  colour,  which  no  acid,  '^«r  *'^^'l^-j^"^^'** 
any  other  ni'-nfiruum  that  I  have  applied,  will  take  out.  This 
is  fimilar  to  tlie  cafe  of  flint  glaf-i  becoming  black  by  heating 
inflammable  air  in  it,  the  calx  of  lead  in  the  glafs  uiiiling  with 
the  phlogifion  of  the  air.  Jn  this  cafe,  therefore,  it  is  natural 
to  infer  tl)at  thl>  calx  of  filver  imparts  phlogifion  to  the  ghiii^ 
and  that  tlicre  was  nothing  of  oxigen  in  it.  The  lurface  of 
this  black  powder  of  filver  lorg  expofe^l  to  the  air  while  it  is 

mold 


202  <*^    THtf    tlLt    O**    VOtTA. 

moift  becomes  white,  which  is  fimilar  to  the  cxperirfrent  with 
mercury,  in  which  the  black  powder  of  this  metal,  prodaced 
by  the  agitation  of  it  ih  water,  becomes  white  running  mer- 
cury as  it  becomes  dry,  diminiihing  and  phlogifticating  the 
air  in  which  it  is  confined. 
Experiment  to        The  black  calx  of  filver,  made  by  its  foivition  in  nitrous 
u![ck^w4cr  of  *^*^'  *^  ^^^^  ^y  ^^'  Macquer,  in  his  Diaionary,  to  be  ovving* 
filyer,  treated     to  the  phloglflon  contained  in  that  acid.     To  afcertain  this,  I 

by  nitrous  acid,  diiTolved  fome  pure  filver  in  fpirit  of  nitre,  and  evaporating^ 
contains  no  oxi-       ■  ,  ^  i  r> 

jpn,  tlie  folution,  I  heated  the  rciiduum  in  thirteen  ounce  meafurcs 

of  dephlogifticated  air,  of  the  (landard  of  0.82,  with  two  equal 

quantities  of  nitrous  air,  by  which  it  was  reduced  to  eleven 

ounce  meafures,  of  tlie  (landard  of  1.72,  with  one  meafiire  of 

nitrous  air;  fo  that  it  was  almofl  wholly  phlogifticated  air. 

Confequently  this  calx  of  filver  contains  no  oxigen. 

Theory,    That      My  prefent  opinion  concerning  the  theory  of  this  curious 

Uthc  «inc*^ere  P''^^^^*  '^  ^^  follows.     Since  the  operation  wholly  depends  on 

are  plus  and        the  calcination  of  the  zinc,  which  fuffers  a  great  diminution  of 

Skijttoo^ra-    ^C'g^^  ^^''^»^^^  ^^^c  ^>*ver  is  little  affeaed,  and  all  metals  lofe 

duced  in  the  ap-  their  phlogiflon  in  calcination,  what  remains  of  tlie  zinc  in  a 

paratiM,  and  that  metallic  form  in  the  pile,  and  every  thing  connected  with  that 

pnlogltton  IS  1        r-         '      i  r  t         .   1         1  1         -n  1-11  1     •  1 

ek-aricity,  or     ^'^d  ot  il,  is  lupcrfaturatcd  wiUi  phlogifton,  while  the  calcined 
^arljf  fo.  part,  and  every  thin^  conne6led  with  that  end  of  the  pile,  is 

deprived  of  it.  The  former,  therefore,  is  in  a  pofidve  ftate, 
and  the  latter  in  a  tifgaiire  one,  with  refpe6l  to  phlogiflon ; 
and  it  feeins  to  follow  from  thefe  experiments,  tiiat  this  is  the 
fame  thin^  with  pofitive  and  negative  electricity  ;  fo  that  the 
eledlric  fluid  and  phlogiflon  are  either  the  fame,  or  have  fome 
Ijear  relation  to  each  other.  The  filver  fcems  to  act  princi- 
pally as  a  conductor  of  electricity  ;  for  the  furface  of  it  is  only 
blackened  in  fome  places  in  this  procefs,  in  confequence  pro- 
bably of  receiving  phlogiflon  from  the  zinc  ;  but  the  water  is 
inofl  efl'enlial  to  it,  becaufe  it  conflitutes  the  principal  part,  if 
not  the  whole,  of  the  addition  of  weight  in  the  calx.  Ac- 
cordingly, in  the  calx  of  zinc  1  have  found  nothing  but  water, 
though  k  is  probable  tliat  tliere  is  a  fmall  portion  of  oxigen 
in  it. 
ortwoelearic  Thefe  expeiinients  favour  the  hypothefis  of  two  electric 
Md  hl^'^«  J^"'^^  ^^^*  pofiti\e  containing  the  principle  of  oxigen,  and  the 
negative  that  of  phlogilloi>.  Thefe  united  to  water  feem  to 
conflitute  the  two  oppolite  kinds  of  air,  viz.  dephlogillicated 
and  inflammable. 


ON    THE    J?XLE    OF   VOLTA.  gCfS 

Thefe  expcrimeftts  tend  iikewife  to  confirm  the  conjefture  Mufculw  m»- 
Vvhich  I  advanced  in  my  firft  publication  on  the  fubjedt  of  air,^®°' 
concerning  the  fimOarity  of  the  ek&ric  matter  and  pfUogiJlon ; 
and,  together  with  the  proper  galvanic  experiments,  (hew, 
that  the  fame  fubllance  elaborated  from  the  aliment  by  the 
brain  is  the  caufe  of  mufcular  motion,  the  nerves  being  the 
mofl  fenfible  of  all  ele^rometers.  See  the  firfl  edition  of  my 
Experiments  on  Air,  vol.  I.  p.  274,  &c. 

I  fee  no  occaiion  to  fuppofe,  with  Mr.  Voita,  that  there  is  No  circulttion 
any  circulation  of  the  eledbic  fluid  in  this  pile.  The  calcina-  J^  ete^^'»«ty 
lion  of  the  zinc  fupplies  phlogiflon  as  long  as  it  continues,  and 
when  that  ceafes,  the  operation  of  the  pile  ceafes  with  it.  I 
alfo  fee  no  neceflity  that  one  end  of  the  pile  (hould  be  (ilver 
and  the  other  zinc;  and  when  both  are  filver,  or  both  zinc, 
the  operation  is  the  fame,  nor  can  I  conceive  why  it  (liould 
be  otherwife.  When  the  pile  is  properly  prepared,  the  ad- 
dition of  any  kind  of  metal  to  the  ends  only  ferves  as  a  con- 
du6tor  of  the  eledtric  fluid;  and  filver,  zinc,  or  any  other 
metal,  will  fufiiciently  anfwer  this  purpofe. 

Had  this  procefs  fucceeded  without  any  atmofpherical  air  Remark* 
incumbent  upon  the  water  in  which  it  is  made,  it  would  have 
amounted  to  a  full  proof  of  the  new  theory,  one  part  of  the 
water  being  deprived  of  hidrogen,  while  oxigen  abounded  in 
the  other,  and  botli  of  them  with  the  affiftance  of  caloric, 
(though  it  does  not  appear  whence  that  could  be  fupplied), 
afluming  the  form  of  air.  But  this  not  being  the  cafe,  the 
element  of  the  dephlogiflicated  air  evidently  coming  from  the 
fuperincumbcnt  atmofphere,  tlie  element  of  the  inflammable 
air  mull  neceflarily  come  from  the  calcined  metals  which  is  a 
fufficient  proof  of  the  dodlrine  of  phlogiflon.  Whether  in  thi$ 
you  will  agree  with  me  or  not,  I  am. 

Dear  Sir, 

Yours  (incerely, 

J.  PRIESTLEY. 

Northumberland,  in  Pennfj/hania, 
Sept.  16',  1801. 

P.  S.  In  your  Journal,  vol.  IV.  p.  226.  it  is  faid,  "  the 
inventor  of  tlie  galvanic  pile  di  (covered  the  conducing  power 
of  charcoal  i"  whereas  it  was  one  of  my  firfl  obfervations  in 
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cle^lricity,  made  in  1766,  arid  publiflied  in  the  firft  edilion  of" 
my  Hiftory  ofEleSiricity  in  the  year  following.     See  that  edi- 
tion, p.  59Si 
IxiH^rimcnt  of        Second  F,  S,    After  the  above  wis  writt^,  I  covered  the 
reahrer  "which  ^^^'®  P*^^  ^'^  *  ^^''g®  receiver,  (landing  in  water,  charcoal 
completely  de-    being  connefled  with  the  filver  end  of  the  pile^  and  filver 
prived  the  aJrof  ^jij^  ^^^  ^inc  end,  in  two  veflels  of  water;  when  the  folution 
of  the  filver  took  place  in  both  the  veffels,  and  the  air  within 
the  receiver  began  to  diminifli.     The  diminution  having  come 
to  its  maximum  in  about  a  day  and  an  half,  I  examined  the 
air  within  tiie  receiver,  and  found  it  completely  phlogifticatcd, 
being  not  at  all  aftcdcd  by  nitrous  air.     There  was  evidently y 
therefore,  no  dephlogiflicated  air  generated,  the  whole  reftilt 
being  tiie  effcfl  of  tlie  calcination  of  the  zinc.     This  experi- 
ment, added  to  that  on  the  black  calx  offiher  produced  in  this 
procefs',  and  on  the  nater  in  which  it  is  made,  completes  the 
proof  of  there  being  no  dccompofition  of  water  in  this  cafe, 
and  ftrengthcns  the  argument  in  favour  of  the  do6lrine  of 
pidogijhn. 


IX. 

Experiments  and  Obfenations  tozvardf  determining  the  Influence 


of  Oxigen  on  Germination,     Bj/  Dr,  C  a  k  r  a  d  o  r  i 


•K- 


Hiftory  of  the  IT  was  long  ago  afcertaincd,  by  the  experiments  of  Bo}Ic 

iJws :  Boflc*  *"^  Homberg,  that  feeds  require  air  for  their  germination,  lor 

Hombcrg,  it  was  proved  that  tlicy  do  not  germinate  in  vacuo.     This  ne- 

Mufchenbrock,  ^^^.(^jtv  of  air  was  afterwards  confirmed  by  the  experiments  of 
fioerhaave,  -  ,«,  ii_jr  jil 

Achard,  Mufchcnbrock   and  Bocrhaavc,  who  had  lupported  the   ob- 

Ingenhou/z,        fervatioos   of  all   times  by    the  remark,    namely,   that  feeds 
DecandoUe'  buried  very  deep  under  ground  do  not  germinate,  and  that  a 

great  nuniher  of  feeds  do  not  even  germinate  under  water, 
but  perifn  in  thai  fituation.  When  this  fubjecl  vva>  afterwards 
ftudied  with  greater  attention,  in  order  to  afcertain  tlie  reafon 
why  air  is  indilpenfible  in  this  operation,  it  was  found  to  be 
neccffary  :n  confequence  of  the  portion  of  vital,  or  oxigen  air 
which  it  contains :   For  Achard  in  the  firll  place,  and  after 

•  Journal  dc  Phyfique,  LIII.    Vcndcmiairc.    10. 
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hHTi  other  philofophers,  have  (liewn  that  germination  does  not 
take  place  in  any  mephitic  air;  as,  lor  example,  inflammable 
or  hidrogen  air,  phlogiftic  or  azotic  air,  which  are  known  to 
contain  no  oxigen  ;  whence  it  was  neceflarily  concluded,  by 
a  legitimate  inference,  that  of  all  the  atmoiphere  which  we 
term  the  air,  the  oxigen  is  the  only  portion  necelfary  to  ger- 
mination. This  has  been  confirmed  in  a  more  diredl  manner 
by  Ingenhoufz,  who  difcovcred,  that  the  greater  the  abundance 
of  oxigen  the  greater  is  the  rapidity  and  facility  of  germination 
in  grains  or  feeds ;  which  probably  led  Humboldt  to  the  dif- 
covery  of  the  means  of  accelerating  germination,  and  effect- 
ing it  even  in  the  moil  obftinate  feeds,  by  the  oxiginated  mu- 
riatic acid,  or  even,  as  DecandoUe  pretends,  of  the  nitric  acid, 
which  are  known  to  be  charged  with  oxigen. 

At  prefcnt  it  remains  to  be  aicertained  what  influence  oxi-  Oxigen  is 
gen  exerts  upon  growing  feeds  ;  that  is  to  fay,  what  precifely  ^"°"8"^^**  P*^ 
are  its  efle6t^  upon  germination.     In  order  that  germination  the  aniylaceont 
may  take  place,  it  is  neceflary  that  there  Ihould  be  a  principle  P*'*  of  fecdi. 
of  fermentation  in  the  farinaceous  fubflance  which  reiides  in 
the  cotyledons  or  placentae  of  the  feeds,  which  fubftance,  as 
every  one  knows,    envelopes  and  furrounds  the  germen  or 
embryo;  hence  there  is  reafon  to  believe  that  this  fubftance, 
combining  with  oxigen  by  means  of  fermentation,  acquires  a 
degree  of  acidity,  and  confequently  a  ftimulus  proper  for  ex- 
citing tlic  vitality  of  the  germen,  and  for  giving  the  flrft  im- 
pulfe  to  the  circulation  of  the  fluids  in  the  embryo  ;  or  that, 
by  means  of  the  oxigen,  this  fubftance  becomes  modified  fo 
as  to  acquire  particular  properties,  by  which  it  is  rendered 
capable  of  aflx)rding  the  firft  nourifliment  to  the  tender  foetus 
or  embryo  of  the  plants  ;  fince  it  has  been  demonft rated,  by  the 
late  experiments  of  Dr.  Rollo,  that  in  the  germination  of  the 
farinaceous  feeds,  the  amylaceous  part  is  converted,  by  means 
of  the  concurrence  and  combination  of  the  oxigen,  into  fac- 
cliarine  fubftance^  or  even  both. 

It  is  not  certain,  however,  that  oxigen  influences  this  only  ;  Expcrimenu. 
that  is  to  fay,  that  thefe  are  its  fole  elTbcts. :  in  order  therefore 
to  afcertain  this  point,  I  made  the  following  experiments. 

I  placed  feeds  or  grains  of  wheat,  Iriticum,  in  a  plate  with  The  fccdt  of 
water,  in  the  following  manner :   I  fixed  them  to  the  bottom  J^oft  fiSdil*"*** 
of  the  plate  with  foft  wax,  fo  as  to  niake  them  remain  in  a  whfn  the  gem 
perpendicular  or  ftraight  direction^  louxe  with  the  germen  up-  »s.»^con^^ 
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wards,  others  with  the  gcfni<?n  downwards,  and  (o  that  tr 
water  reached  precircly  to  the  level  of  their  height ;  that  is  la 
Tay,  tlmt  it  did  not  entirely  cover  them^  in  order  that  one  of  < 
their  extremities  might  be  in  conta^  with  the  air.  The  feaf^n 
was  favourable  to  gL-rminalion,  it  being  the  month  of  Septem- 
ber, when  the  tliermometer  indicated  17**  Rcaum*  or  about 
21**  of  the  thermometer  of  10(>  degrees.  On  examining  them 
twenty-four  hours  afterwards,  I  found  that  tiiofc  which  had 
ttie  germ  en  upwards  or  tti  contact  with  the  air,  germinated 
remarkably  well,  though  all  the  ref«  of  the  fubftance  of  the 
feed  was  immerfcd  in  the  water ;  and  that  lite  others,  which 
bad  been  placed  in  the  water  witli  the  germen  downwariI% 
though  one  of  tlieir  extremities  was  eqimUy  iu  con  (aft  witJi 
the  air,  namely^  the  extremity  oppofite  to  the  germen,  could 
not  well  germinate  j  they  merely  e  inhibited  foiiic  (igns  of  ger- 
mination ;  and  Uiere  was  no  dillerence  to  be  perceived  be* 
tween  timfe  grains  and  others  which  I  had  placed  on  their  fide, 
not  upright  or  perpendicular  to  the  bottom  of  the  plate,  but 
lying  down  horizontally,  and  confequently  covered  entirely 
with  water.  Thu^  it  nppears  that  perfetl  germination  does 
not  rake  place  iinlefs  when  die  part  which  contains  the  ger- 
men is  in  contact  with  the  air,  although  h1]  the  reft  of  die  feed 
be  guarded  again tl  its  immerliale  coutacl. 

Sprouted  wheat       J  took  feed*  or  grains  of  wheat  vvJnch  had  already  germi- 
frew  well  where  i.,  •  ii  r.ir  \ii 

the  developed     natcd  m  the  oy»en  air,  and  hy^neans  ot  the  lame  wax  I  placetl 

plant  touched      tliem  in  the  water,  lomc  with  the  germen  upwards^  others 
did  not^^L  jt^  *^**^^  *^'®  germen  downwards  in  the  fame  vcflc^  and  with 

was  covered.  the  fame  precaution^  namely,  not  fuffenrjg  the  \%'ater  entirely 

,  to  co\er  ihem  ;  fo ihat  thofe  which  had  the  developed  germen* 

^^            ,  or  the  linall  plant  direded  upwards,  were  in  contad  with  the 

^^^_^  air  at  this  point  only.    When  I  examined  tliem  again ^  1  found 

^^^^V  that  thofe  which  had  the  germen  downwards,  and  which  con- 

^^^^^B  fequently  were  not  in  contact  with  the  air  at  thi$  part,  re- 

^^^V  mained  a*:  (hey  were,  and  exhibited  no  other  i]gn  ot  further 

^^Hk-  germinatiftn ;  whilR  in  the  others,  whofe  germen  was  expofed 

^^^^  to  the  air,  the  germination  advanced,  and  tlie  fmal!  plaiit 

^r  increafed  remarkably  in  growth. 

Th#  H\k  U  tl\e      I  aflenvards  wilhed  to  afcertain,  if  it  were  Indifferent  whc- 

J!!iIJn'*oi^h^a  ^^^^^  "^^  P^""^^  ^^  ^^^  germen  were  in  contad  with  the  air>  or 

ap^ly.  only  fome  ot'  its  parts,     for  this  purpole,  I  chofe  a  number  of 

grains  of  wheal  which  had  germinated  well  lor  twenty -four 

houii^ 


I 
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hoars  preceding,  fome  of  which  I  placed  in  the  water  with 

only  llie  iUllt  projecting  out  of  it,  whilll  all  the  ri-nialning  p.'Ut 

i^as  iminerlcd  under  its  furface,  and  others  with  the  llalk 

undtir  waler^  and  the  fmall  roots  above  Us  rurfajce,     I  did  nol 

find  that  the  gcfmination  made  any  progrcfs  with  thofe  whicJi 

bad  their  flalk  under  water ;  but  tliafe  whofe  Jlalks  were  m 

contad  with  tlie  air  tlirived  and  advanced  in  growth,  and  in 

a  few  days  time  the  plant  was  developed. 

Thus  oxigcn,  or  vital  air,  is  ncceifary  to  germination,  fincc  Cenninatlflo 

the  tender  plant  cannot  Llifive  and  grow  wiihbiit  its  immediate  "^y  o'B'"  *  ™^ 

contact,     Thuii  we  fee,  that  though  it  has  received  life  by  the  bm  vcgcucion 

cffed  of  germination,  it  cannot  prefcrve  it  unlefi  It  be  in  con»*^™°^  proixeA 

®  without  ji^ 

ta£l  with  the  air  at  lliis  part ;  that  is  to  fay,  at  the  lUIk.  which 

poflVHcs  an  organifation  adapted  to  recti vt*  its  benign  in- 
fluence, which  is  ncceifary  to  the  fupport  ol  lifc^  The  ger* 
minalion  com mence*  without  the  immediate  con ta£l  of  oxigen, 
but  it  cannot  become  vegetation,  if  I  may  lo  cxprefs  my* 
felf,  without  its  immediate  contact.  Il  feems,  that  in  order 
to  animate  tlie  germen  or  embryo  ot^  plants,  and  give  it  life, 
by  means  of  the  circulation  aud  other  funciions,  combined 
oxigcii  is  fufficient,  but  that  it  cannot  aftcnvards  fubfiit,  if  tins 
element  in  a  free  and  pure  (iate  is  wanting  lo  Uie  tender 
plant. 

In  fafk,  as  I  have  already  remarked,  and  as  I  have  obferved 
Hill  better  in  the  fubfequcnt  experiments,  the  feeds  begin  U> 
germinate  under  the  water,  but  their  gurminaUon  ceales  and 
proceeds  no  farther,  imlefs  the  air  receive  the  plant  already 
Jborn,  or  the  ajnmated  germen.  But  germination  in  not  ef- 
feded  under  water  anlefs  in  a  certain  cafe, 

I  fclectcd  a  number  of  good  feeds  or  *; rains  of  wheal ;  fome  Rrttufttwin'wi- 
of  which  I  put  into  a  plate,  and  pound  in  as  much  water  as  J,*^"trs*Jbc  Xl|J^ 
was  precifely  necelfary  to  cover  Hiem ;  others  I  put  into  a  bceipofejitothe 
deeper  veiTel,  and  covered  them  with  a  fargcr  quantity  of  ^''''  ^^ 
water  J  otliers  I  put  into  a  glafs,  and  cowred  tlicra  with  a 
largL*  quantity  of  water ;  and,  lafUy,  1  put  others  into  a  bottle 
with  a  narrow  neck,  and  covered  tliem  lo  Umt  I  he  water 
reached  to  the  neck  of  the  veflel.  Alter  twenty-four  hours, 
I  found  tiiat  the  feeds  in  tlie  lirtt  and  fecond  vt  llel  had  begun 
to  germinate,  but  none  of  thofe  in  ei titer  of  the  twokdi  velfels 
germinated,  nor  did  they  afterwardi. 

S  Henco 
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•  Hence  it  clearly  appears,  that  as  this  difference  can  be  re- 
ferred only  to  the  diverfity  of  the  veflels,  that  is  to  fay,  to  the 
different  furface  which  tlie  velFels  in  which  the  feeds  had  been 
placed  expofe  to  the  air,  and  to  the  different  quantities  of 
water  in  which  they  had  been  immerfed ;  or,  in  other  words, 
to  the  difference  of  the  action  or  influence  exerted  by  the 
bxigen  contained  in  the  atraofphere  upon  the  water :  germi- 
nation cannot  even  commence  without  the  immediate  contadl 
ofvital  oroxigen  air;  provided,  however,  that  the  water  in 
which  the  feeds  are  immerfed  be  in  a  condition  to  become 
changed  with  the  oxigen,  which  is  neceffary  to  effe6tuate  fuch 
a  funftion.  It  cannot  be  doubted  but  that  water  powerfully 
attrads  a  large  quantity  of  oxigen  from  the  air  ;  it  has  a  ffrong 
avidity  for  this  principle,  and  becomes  abundantly  loaded  with 
it.  M.  de  Gieiciicn  and  Senebier  had  obferved  that  the  feeds 
of  peafe,  when  placed  in  too  largo  a  quantity  of  water,  perillied 
without  germinating,  but  they  had  given  no  accurate  expla- 
nation of  the  fa6l. 

I  have  thus  eftabliflied  two  effential  fa6ts  relative  to  ger- 
mination, which,  to  the  beft  of  my  knowledge,  had  not  before 
been  pointed  out.  Vital  or  oxigen  air  is  nccelfary  to  the  grand 
procofs  of  germination  ;  but  in  order  to  give  the  impulfe  or 
the  principle  of  this  germination  the  immediate  contact  of  the 
air  is  not  neceffary,  but  it  is  indifpenfable  to  its  continuation 
or  progrefs ;  fince  the  germen  already  animated,  or  the  fmall 
plant,  cannot  grow  nor  vegetate,  unlefs  it  be  in  a  flate  to 
enjoy  the  immediate  influence  of  this  vital  fluid.  Ingenhoufz 
had  only  aflerted  in  general  terms,  that  tlie  conta(5t  of  oxigen 
is  necelfary  to  the  germination  of  grains  or  feeds;  but  foir.c- 
thing  more  particular  was  ftill  wanting. 

I  have  repeated  the  fame  experiments  upon  the  feeds  of 
barley,  hordenm  vulfrare ;  of  beans,  viclnfaha;  lupines,  lupinus 
albus ;  and  have  obtained  the  fame  refults :  hence  we  may 
conclude  that  the  above-mentioned  inferences  are  applicable 
to  the  feeds  of  all  terreftrial  pUuits,  tliat  is  to  fay,  fuch  as  few 
themlelves  upon  the  dry  ground. 

As  to  the  feeds  of  aquatic  or  marfti  plants,  it  appears,  that, 
both  for  the  commencement  and  for  the  continuation  of  ger- 
mination, die  oxigen  wluch  is  combined  with  the  water  is 
fufficient,  without  the  concurrence  of  free  oxigen,  as  we  fee 
that  they  germinate,  and  afterwards  grow  very  well,  under 
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tfie  Viiater.  Their  orgatiifation,  different  from  ihat  of  the  ter- 
rcflrial  planU,  enables  them  to  zvnll  Ihemfclves,  for  the  fame 
operations^  of  the  oxigcn  which  is  diilolved  in  the  water. 

Though  fcuciscan  germinate  under  water,  yet  by  being  kept  Seed « are  uijuiti 
there  they  lofe  much  of  this  fociilty,  and  at  length  become  ^^^^^^^  "* 
altered  to  fuch  a  degree  as  to  be  no  longer  capable  of  germi- 
nation, even  though  we  change  their  place,  and  tmnlport 
them  into  dry  earth, 

1  have  obferved  tlmt  feeds  of  wheats  that  had  been  kept  in  ExperuDcntil 
water  during  three  fucceffive  days,  but  not  iindor  circum-  ?"**•» 
Hances  lo  enable  them  to  germinate,  and  were  aftersvards 
tranfported  into  dry  ground  proper  tor  producing  this  eflTc^, 
germinated  almoU  with  the  fame  vigour  as  if  tlicy  had  been 
placed  there  at  flrll ;  but  the  fifth  day  the  greater  part  ceafed 
to  germinate,  and  thofe  which  fiill  germinated  did  it  in  a  lan- 
guid manner,  and  the  fmall  plants  which  they  produced  were 
iickly,  and  without  vigour, 

1  have  remarked,  that  the  fame  happens  with  plants  which  «vcn  aftei  ger* 
have  germinated  under  water ;  by  rcmainrng  there  during  too 
great  a  length  of  time,  thefc  tender  plants  are  fpoiled,  ajid  no 
■  longer  capable  of  growing  and  tliriving,  even  tliough  they 
change  their  lituation,  and  are  placed  under  more  favourable 
circum  fiances,  I  have  alio  obferved,  that  this  too  long  abode 
in  the  water  is  tlie  more  dangerous  to  tiiem  when  tliefe  plants 
are  tender ;  that  is  to  fay,  nearer  to  the  period  of  their  birth, 
or  commencemetit  of  germination. 

Hence  wg  fee  what  danger  arUes  from  too  h>ng  continued  Hence  the  i 
and  abundant  rains  after  the  feed  time.     The  too  great  quan-  ^^^  ^^^^^  ^^ 
tity  of  water  keeping  the  feeds  for  too  great  a  lengtJi  of  time  feed  limc. 
in  a  ftate  of  fubmerlioii,  prevents  their  germinating^  or  injures 
their  healthy  germinal  ion,  and  is  the  caufe  why  die  plants 
which  they  produce  appear  with  a  conflitulion  more  or  lefs 
altered,  in  confequcnce  of  the  prevention  of  their  com  muni* 
cation  with  thu:  air,  or.  In  other  words,  for  want  of  oxigcn. 
Hence  tlie  wet  winters,  which,  for  the  reafons  that  have  been 
mentioned,  may  prove  dangerous  to  the  feeds  of  wheat,  tJic 
molt  important  of  the  fruits  of  the  earth,  are  juilly  confidered 
as  pretiging  a  fcanty  harvefl. 

Hyemes  optaee  rcrenis 

Agncoijc  t  hyberoo  Ixiiffinu  puhcft  hm 

Lxtui  ager ■  Vi»«.  Gio««4 
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Dry  windy  ina-  Dry  wmdj  wcathet  tt  then  »dniiUageoua«  fince  the  oxh 
t^Sdl^  ^^  B^  neccffiwy  for  the  graiui  wock  of  the  gcrminatioQ  aod 
growth  of  the  tender  plants  is  fumiilied  ea£iy  and  afaonduitly 
bjr  the  atonofpherc  After  this  period,  that  ia  to  fky,  after 
their  in&ocy,  the  plants  no  longer  require  oxigen^  in  order 
to  profper,  but  a  mej^itic  air,  as  I  hAve  already  (hewn  in 
my  memoir  On  the  FcriiUtjt  t^  the  EmrA,*  becaufe  in  this 
they  find  their  principal  nouriihment :  Uius  when  the  pe- 
riod has  ebkpfed,  oxigen  is  hot  of  very  limited  atiUty  to 
vegetation. 


X. 

On  the  Choice  andUfeqfn  Razor.    By  a  CorreJponietU. 

To  Mr.  NICHOLSON. 
SIR, 

January  26,  1802. 

It  you  think  the  following  obfervations  applicable  to  your 
paper  on  Shaving,  yoii  will  Tnfcrt  them  in  fome  future 
Number  of  your  Journal. 

W.  B. 

On  the  choice  of     ^n  choofing  a  razor  (befides  the  marks  you  enumerate) 
a  lafor.  prefer  that  blade  whofe  edge  is  leaft  blunted  or  turned  after 

being  two  or  three  times  drawn  upon  its  edge,  from  heel  to 
point,  on  a  bit  of  horn  or  the  thumb  nail. 
Striping.  In  ftraping  care  ftiould  be  taken  to  give  the  finifhing  ftrokes 

hr  tfie  dire6lion  in  which  it  is  about  to  be  uf'ed  :  that  is,  if  the 
drawing  ftroke  in  (having  is  made  from  heel  to  point,  tlie 
razor  fhould  be  drawn  from  heel  to  point  upon  the  ftrap,  and 
vice  verft.  This  obfervation  applies  to  all  fine  edges,  efpe- 
Cially  to  furgical  inftruments.  For  a  ftrong  beard,  a  rounder 
edge  is  given  by  a  loofe  flrap ;  but  a  keener  and  more 
durable  one  is  given  by  a  ftrap  fixed  upon  fome  inclaflic  fub- 
(lance. 

•  Delia  Fertilita  della  Terra.    Memoria  d«l  Doa.  J.  Carradori, 
Premiata  dcUa  R.  Socicta  Economicadt  Firenit  nd  mcfc  di  Giugno 

del  1799. 

The 
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The  foap  latlier,  bcfides  the  cffc^s  already  mentioned.  The  1 
leems  to  a^  by  giving  a  degree  of  firmnefs  to  the  beard*  It 
unites,  in  ronie  meafivre,  a  great  immber  of  iiairs,  and  thereby 
occalions  a  more  equal  refinance  to  ihe  ilrote  of  the  razor, 
diminirtiing  the  elailicity  of  the  hair ;  and  alfo  taking  oi*  a 
little  of  its  natural  fine  polifli.  In  (having  without  foap  tJje 
beard  is  generally  irregularly  cut,  efpecially  if  the  edge  be 
not  perfcdlfy  keen;  as  may  be  obferved  in  cutting  a  bundle 
q(  brilllcs  loofely  tied,  or  taking  the  edge  otf  a  quire  of  paper 
without  putting  it  into  a  prefs.  Provided  the  lather  be  of 
fufficient  cunliilence.  It  is  not  material  whether  hot  or  cold  j 
for  I  lufpccl  the  alkali  atts  pretty  quickly  upon  the  polilhed 
furface  of  the  hair. 

The  form  of  the  razor  is  of  fome  confequence*  Young  The  form  of  the 
(liavers,  who  may  not  be  equal  to  giving  the  drawing  flroke,  ^  *^*^' 
fljould  choofe  a  fcimitar^like  blade.  Every  razor  ought  to 
have  the  poini  tt^riniitaleil  by  a  ft?gmcnt  of  the  circle;  otlierwife 
it  is  difficult  to  give  the  Jhoke  from  the  point  towards  the 
heel,  wbidi  is  often  neccllary  when  a  man  is  not  wnbo 
ticster* 


% 


Another  Corrcfpondent  has  favoured  me  with  what  feemsEff^aof  heat 
to  be  the  raoft  prubablti  explanation  of  the  cffea  of  heat  on^  «<*K^  *^*'' 
edge  tools.  He  obfers  C5,  that  in  the  cold  regions  of  Nortli 
America  an  axe  will  fometimes  fly  in  pieces  like  glafs,  and 
ti)at  our  fmiths  in  this  country  are  well  aware  of  the  increafe 
of  tenacity  which  a  v  er^  lliglit  increafe  of  temperature  gives  to 
flee  I,  iron,  and  other  metals,  and  take  care  to  ufe  it  when 
they  fct  or  alter  the  figure  of  any  tool  or  utenfil  by  cold  ham- 
mering. They  warm  the  article  to  prevent  its  breaking.  He 
tJiinks  the  fine  edge  of  a  razor,  which  would  fplinter  and  be- 
come rough  if  Arapped  or  uled  cold,  may  perform  its  office 
much  belter  when  rendered  more  tenacious  by  a  moderate 
heat. 

W.N, 
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*  XI. 

Objbrrdiiom  on   the   Method    of  painting    toitk  Milk.     By 
Citizen  Darcet,  Member  qf  the  Lyceum  qf  Arts,  and 
'  Effayer  qf  Money,  * 

Importance  of     vJpON  reading  the  different  articles  of  the  Decade  Fhilo- 
J^**jJ||^^"^  fophique,  in  which  thd  method  of  painting  in  mDk  is  men- 
tfse  ia  paintiiig'  tloned,  and  on  examining  the  theory  which  Cadet-de-Vaux 
has  developed  refpe^ing  this  ufeful  application  of  our  che- 
mical knowledge,  1  perceived  how  important  it  would  be  if 
Wd  could  fubftitutd  the  caPeous  of  cheefy  matter,  which  we 
poffefs  in  fuch  great  quantities,  to  glue   or   (ize,  which  is 
commonly  ufed  in  painting  in  diftcniper,  and  by  this  means 
'  to  appropriate  that  fubftance  to  paper-hangings  and  other  arts, 

for  which  it  is  an  article  of  the  firfl  neccflity.  I  apprehended 
that  tlie  procefs  of  this  new  method  of  painting  was  fufceptibic 
of  being  rendered  more  fimple,  and  I  endeavoured  to  Uudy 
the  different  phenomena  in  order  to  afcertain  what  fubflancc 
might  be  left  out  in  part,  or  even  wholly,  witliout  altering 
the  goodnefs  of  the  colour.  This  examination  has  enabled 
me  to  make  the  following  obfervations,  which  may  lerve  as  a 
fupplement  to  the  memoir  publifhed  on  that  fubjcf^.  f 
Hiflorical  re-  I  (hall  not  attempt  to  folve  the  queflion,  whetlier  painting 

^o^^**  in  milk  was  known  to  the  ancients.     The  folution  of  this 

problem,  which  is  perhaps  imprafticable,  is  fcarcely  intcrefl- 
ing  to  us.  I  (liall  only  remark,  that  the  Indians,  who  ufed 
milk  to  dilute  the  colours  with  which  they  painted  the  fides  of 
their  cabins,  appear  to  have  given  the  firft  notion  of  the  ap, 
plication  of  a  natural  mixture  of  the  cafeous  part  along  with 
the  ferbus  part,  to  render  colouring  matter  adhefive.  J 

For  this  application  we  are  indebted  to  Cadet-de-Vaux, 
who  lias  by  thefe  means  afforded  a  real  fervice  to  tlie  public, 

•  Decade  Philof.  No.  5,  An.  X. 

f  Sec  Philof.  Journal,  quarto,  V.  page  CH. 

X  Our  houfe  painters  are  al(b  acquainted  with  the  advantageous 
ufes  of  milk  in  infide  paintings.  They  have  long  ufed  a  mixture 
of  milk  and  well  wafhed  lime  to  give  a  brighter  white  to  delicate 
obie6Vs  in  relief,  in  order  that  they  might  appear  more  prominent, 
from  the  ceiling  painted  with  the  ordinary  white-waili.*— D. 
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by  rendcHng  a  material  ufcful  which  in  many  plat'cs  had, 
properly  fpcakiug,  lilllt;  viilue,  unlefs  in  the  ordinary  iife  ot* 
extracting  the  butyraccous  part,  which  alone  reprefenlcd  the 
whole  value  of  the  milk  bclbrc  iti  decompulitian.  He  has  at 
the  Came  time  given  a  degree  of  perfection  to  thi:^  p^int,  by 
rendering  the  procefs  fujiiciently  iimpU,  to  aflbrd  a  folid 
colour,  nearly  without  fmell  and  at  a  moiUrali:  price, 

Thefe  qualities*  which  painting  in  milk  really  polTdfe^,  ap  •  Improved  f race &• 
pear  to  render  it  little  lulceptible  of  amelioration.     I  iliall ^"^  P*^'''^* 
nevcrthelcfs  venture  to  propofe  one  which  has  fucceedtid  in 
my  hands>  and  of  whitJi  the  experiments  have  been  made  oil 
a  fcale  fiiHicientlv  cxtenfivc  to  infure  the  goodnefs  and  the 
value  of  the  relulls  1  have  obtained,  * 

After  having  given  an  acroUnt  of  the  obfervations  which 
led  me  to  this  procefs,  I  Ihall  fpeak  of  the  malcrials  I  ufed^ 
their  proportional  quantities^  the  belt  mefhod  of  combining 
tliem,  and,  in  a  word,  the  procefs  lo  which  \vc  rouJljuftly 
apply  the  denomination  of  ciiccfe  painting,  f 

CitLsen  Cadet-de-Vaux,  in  his  memoir  on  milk  painting, C4det*ac«Vaum*i 
has  given  two  procelfeSj  which,  as  it  appears  lo  mc»  t>^ight^'^''.?J^*    i-^ 
to  be  confidered  as  ane,  be<;aufe  the  firil  which  he  announces  tj que  on  his  roc* 
as  fimilar  to  common   dificmpcr  docs  not   diifer   from  Ijic*^" 
fccond,  which  he  gives  as  proper  to  be  fubflituted  inih^ad  of 
oil  painting,  except  in  the  Burgundy  pitch,  whicli  conftitnte^ 
part  of  this  lafl.     In  fatl^  Bur^uiuly  pitch  renders  the  colour 
more  fotid,  but  it  is  far  from  rendering  it  capable  of  being 
waOied  like  oil  paint;   a  property  which   is  known  to  be 
truly  charalleriftic  of  thb   paint,  and  k  of  itfelf  futlicient  to 
difiiiiguifh  it  from  dillemper.     1  ihulJ  not,  therefore^  examine 
thefc  two  procelles  fcparately ;  and  1  flmll  conclude  my  t>b- 

•  I  painted  an  entire  chamber  with  the  colour  I  (hall  proceed  to 
defcrihe.  Individuals,  who  ilept  in  it  the  very  day  of  the  operation, 
were  in  no  relpe6t  incommodttj  by  the  finell  of  the  paint,  though 
the  door  and  the  windows  were  llait  the  whole  night. 

f  W*:  find,  in  the  Diiliannaire  de  Pemturc  4e  Pirnety^  a  note  in 
which  he  fpeaks  of  a  parapblei  entitled,  La  Pfinturr  au  Fromage  ou 
au  Ramtkin,  It  was  wiiiten  in  oppofition  to  the  encaudic  method 
of  painting,  of  which  Citizen  Bacheher  has,  as  it  were,  re^invented 
the  procefs*  I  have  not  been  able  to  procure  this  pamphlet|  for 
which  I  am  very  forry,  as  it  might  probably  contain  fome  data  re- 
fpefting  the  method  of  painting  on  which  wc  at  prcfent  treat  in  a 
more  fcrious  manner.— D< 
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Jedl  to  be  attained,  if  tfic  procefs  I  ofter  Qiall  afrt>rd  a  colour 
equally  good  as  that  which  is  obtained  by  following  the 
procefs  for  the  rciinous  milk  paint. 

We  read  at  page  230  of  the  memoir  to  which  I  allude, 

that  the  oil  added  to  the  mixture  of  flaked  lime  and  Ikimmed 

milk  is  diiTolved  by  the  lime,  and  Uien  forms  a  calcareous 

foap. 

t*fR«»  milki  fltid     By  carefully  examining  what  palTb^  in   this  operation,  I 

oil  form  «  triple  ^^^,^  thought  I  obferved  that  the  lime  does  not  feparate  from 

the  cafeous  part  to  combine  with  the  oil ;   but  that  the  ml 

which  h  added  in  the  mixture  forms  a  triple  combination, 
little  foluble  in  fiici,  but  perfectly  difTufible  in  water.  We 
know,  on  the  contrary,  that  calcareous  foap  is  th foluble  and 
quite  immifcible  in  water ;  and  L  have  found  that  the  addition 
of  fkimmed  milk  produces  no  change  in  thcfe  properties.  I 
ba\"C  alfo  remarked,  that  the  triple  combination  floe*  not  take 
place,  but  In  the  order  defcribed  by  C«det-de-Vaux,  for  the 
lime  does  not  entirely  combine  with  a  mixture  of  oil  and 
fitimmed  milk.  In  tliis  cafe  there  is  only  a  tbrmation  of  cal* 
careotis  foap,  wliich  remnins  in  maHles  fufpended  at  the  furfacc 
of  the  liquid. 
Swjr  milk  unfit  Cadet-de-Vaux  alfo  announces,  in  page  (2 iS  of  his  me 
for  the  pigOTcnt.  j^ioir,  that  four  milk  is  no  longer  proper  for  the  compofition 

tof  this  colour.  He  obfen'cs,  that  the  ferousparl  of  the  milk 
being  converted  by  fermentation  to  the  Hate  of  acetous  acid, 
may  then  form  a  kind  of  calcareous  acetite,  which,  by  its 
deliqucfcence,  muft  contribute  to  dcftroy  the  colour  in  which 
it  is  mixed, 
e  whfT  U  of  I  li^ve  verified  this  fa^^  and  I  think  that  the  fcrou^  part 
Cannot  be  ufeful  in  the  composition  of  paint,  unlcfs  before 
tJiat  period  m  w^hich  the  acefcence  Qiall  have  convened  the 
fugar  of  milk  it  contains  into  acetous  acid.  For  in  the  former 
cafe  it  h  capable  of  giving  folidity  and  brtghtnefs.  But 
when  we  ccmfider  tliat  the  fermentation  which  produces  tliis 
phenomenon  takes  place  with  much  rapidity ;  that  in  many 
countries  this  ferous  part  k  ufed  m  bleaching,  in  the  prepara- 
(fen  ot  fugar  of  nn  k,  and  for  tJre  feeding  of  animals,  we 
Aall  be  defirous  of  retrenching  it  from  a  procefs  in  which  it  is 
fometimfe?!  ufeful,  but  oftener  noxioua,  in  6rder  to  appropriate 
il  ^Dtirely  to  thefe  fcvcr^  ufes. 
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By  exftiuiomg^.  In  the  fame  manner,  the  c£k:&^  of  tlie  addi-  The  oil  it  i 
>tion  of  oil  iipow  the  reft  oF  tlic  mixture,  we  loon  perceive  ^^]Jf  **"•■ 
that  if  it  does  not  ho  prove  the  folidity  of  the  colf»ur.  It  muft 
either  be  af«lef*  or  peratcious ;  becaufe  it  fcfvjers  tbe  tint 
^duU,  and  comniunicalcs  a  difagrccable  fmetl.  Now  expert- 
I  ment  demonftrates  the  negative^  for  milk  paint  in  diilemper 
^does  not  re&li  vi*aicr  more  than  the  ftraplc  mLxturu  ot  ikimmed 
\miik  with  ilaked  lime  and  whiting. 

I  liave  aiiij  concluded  that  the  quantity  of  fiK  ounces,  or  The  propord 
J  83,430  grains  of  tiaked  lime,  prefcribed  in  the  recipe  t,^  <»f jjj"*  i»  ^ 
LpRinting  in  dillemper  with  milk,  was  mud)  too  conliderable, 
becaufe  two  ounces,  or  61,1 4-3  grammes,  ur  even  a  fraailer 
qoantity,  i$  liiJiicicnt  entirely  to  liquify  one  French  pint,  or 
.or  951/206  cubic  centimeters  of  ikimmcd  milk.     The  pclliclu 
fcOf  calcareous  carbonate,  which  is  {ormed  after  a  time  at  the 
furface  of  painting  in  milk  ditiempcr,  Ihews,  as  well  a^  otlicr 
^  experiment?!  on  this  fubjed,  that  the  prefent  ebfervitions  are 
I  wdl  Ibunded. 

Willi  regard  to  the  whiting,  I  think  the  dofe  may  be  in»  The  whilJnf 
creafed  without  inconvenience.  Cadct-de- Vaux  already  added  "^'^  be  io«»w 
three  pounds,  or  1+67,438  grammes,  to  five  poands,  or 
241-3,75  grammes.  I  have  gone  further,  and  have  tifed  a 
jriofe  of  eight  pounds,  or  3913,168  grammes,  and  tlie  colour 
Vl  obtained  did  not  appear  to  me  kr«t  lohd  than  that  made  ao 
J  cording  to  the  original  recipe.  This  obfervatJon  does  not 
»pply  to  the  preparation,  when  required  to  be  coloufed  eiUier 
by  an  ocre,  an  earth,  or  an  oxide.  I  have  remarked,  that 
thefe  ftibllanoes  require  more  of  the  mordant  than  the  whiting 
doe^ ;  and  this,  happens,  in  facl^  with  painting  in  dillemper 
with  milk  lolourcd  yellf»w  or  red,  in  order  to  l>e  applied  to 
panneU,  §cc.  namely,  timt  the  additi<m  of  tlicfe  colouring 
oiatlcrs  deprix-Ti  it  of  all  k-t  folidity.  VVc  mufl  not,  thcrelbre,  Colour  ma  ft  \ 
add  tJie  colour  to  the  paint  entirely  mixed,  as  is  directed  at  V^*^^^  during! 
page  248  o(  the  memoir,  but  diminilh  the  dole  of  whiting  in 
proportion  to  the  quantity  of  colouring  mactcr  nocejiary  to 
produce  the  required  tint ;  in  a  word,  it  i*;  requilite  that  tl)c 
colouring  matters  added  to  the  whiting  fliould  no*  weigh  at 
mdft  more  Uian  the  five  pounds,  or  244,573  grammes  pre- 
icribed  in  the  recipe. 

Thcfe  arc  the  principal  obfervations  I  have  made  on  paint- 
ing in  milk ;  let  us  now  fee  what  are  tlie  confecpieitoe 
wa  may  juili/  derive  from  tl^em. 
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I  have  conchided  that  the  oil  or  Burgundy  pitch,  the  Ct^ 
part^  and  a  portion  of  flaked  lime,  might  be  entirely  left  out 
of  the  recipe.  My  paint  will,  therefore,  contain  only  the 
cafeoQs  part,  a  portion  of  flaked  lime  and  whiting.  Rcafon* 
ing  pointed  out  thefe  conclu lions ;  but  my  doubts  on  the  fub^ 
jeCl  were  not  yet  cleared  up  by  experiment, 

I  formed  a  great  number  oi"  mixlures  by  conflantly  varying 
in  each  of  tliera,  in  oppofite  diredions^  the  dofe4  of  cKecfe,  of  j 
lime  and  of  wliiting.  Many  of  my  experiments  were  ufelefs ; 
but  I  fucceeded  in  difcovering  the  following  proccfs,  whicli 
appears  to  me  to  anfwcr  the  intended  purpofe.  The  follow^ 
ing  are  the  dofes  : 

Cheefe  or  curd  well  drained  lit-  grammes  =    5  osf.  avoir. 

Slaked  hme  -  -  7  grammes  =    J  oz. 

Whiting        ,        ,         -         280  grammes  :^  10  oz. 

Fine  powdered  charcoal  2  graitimes  ^    1  dram. 

Water         -  -         -  80  grammes  =    3  oz. 

This  cheefe  is  commonly  called  fromagc  a  la  pie,  or  foft 
cheefe.  I  have  uied  old  cht-efc  which  was  almoll  dry^  which 
never thelefs  aflbrded  good  refults,  but  the  frefh  chcelb  is  cer- 
Uinly  to  be  preferred.  1  niuft  alfo  obferve  that  thefe  cbeefes 
.difler  from  each  other ;  lliey  are  not  aO  equally  prfiper  for  the 
purpofe,  and  1  have  found  fome  which  corapofe  colours  of 
little  fulidity ;  they  were,  in  general,  disagreeable  to  the 
tafle. 

Let  us  now  fpeak  of  the  manipulation.  At  the  moment  of 
commenc(t:tg  the  operation,  a  certain  quantity  of  Urong  quick 
lime  muft  be  flaked  in  the  leafl  pofhble  quantity  of  water. 
This  is  the  (urcft  and  mofi  fj>e«.'dy  method  of  reducing  it  into 
|ine  ppwdcr.  The  lime  h  to  be  hfted^  in  order  to  feparatc 
the  pieces  which  do  not  fall  down,  and  of  the  powder  feven 
gramracs  are  to  be  weighed.  The  quantity  of  cheefe  above 
indicated  is  to  bt*  taken  and  pounded  till  it  ha«i  the  appearance 
of  (aire,  and  witli  ihh  the  teven  grammes  of  lime  arc  to  be 
mixed,  and  the  mixture  well  agitated,  which  lofcs  its  con- 
iiAence,  aaid  acquires  that  of  hot  new  made  glue. 

On  the  other  hand,  whiting  in  powder  is  taken,  and  added 
to  the  water  and  the  charcoal,  and  the  whole  accurately 
mixed.  TJiis  mixture  may  be  pafTed  through  an  open  fleve, 
in  order  that  It  may  be  reduced  to  a  liq^uid  homogeneouii 
pafle. 

The 
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nature  of  Kme  and  chcefe  i*  then  to  be  added,  and 
mixed  wlih  that  of  the  wliiting  and  charcoal  diffafed 
in  water.     The  colour  is  tlien  ftnitlied. 

The  dofes  here  pointed  aflord  a  colour  loo  thick  to  be  ufed  Oilutioaf 
in  tliis  ftate.  We  mufl  tJicrefoie  add  to  the  mixture  a  ([uan- 
tity  of  water  nccellary  to  communicate  the  degree  of  fiurdity 
deilred  ;  but  this  addition  mu ft  not  be  made  till  the  moment 
before  it  is  ufed,  /or  1  liave  oblerved  that  the  colour  keeps 
better  the  lefs  water  it  contains. 

Two  hundred  and  ten  grammes  of  water  added  to  the  Surface  co¥€« 
colour,  made  as  before  prelcribed,  afford  Uie  ncccflary  quan- 
tity for  exactly  covering  a  fquare  furiace  of  1 ,9+8  meters,  or 
one  toife  or  fathom*  It  may,  however,  be  easily  appre- 
hended that  the  dofes  of  water^  and  even  thole  of  charcoal, 
may  be  varied  to  a  certain  pointj  according  to  the  judgment 
of  the  operator. 

When  a  red  or  yellow  colour  is  dc fired,  llmiiar  to  that  Colour. 
which  is  ufed  for  pannels,  ceilings,  &c.  I  fubHitute^  inllead 
of  wliiting  and  charcoal  in  tiie  foregoing  procefs,  tlic  colouring 
matter  which  I  intend  to  uie.  The  following  are  the  pre* 
parations  which  appeared  to  me  to  afford  the  moil  folid 
colour  mofl  capable  of  fupportmg  the  cncauilic  and  wa 
(l*€HCaujtiquc  ct  k  cimge,) 

Weil  dried  curd  or  cheefe  *  Hi  grammes 

Slaked  lime  -  -  -  7  grammes 

Colouring  matter         -        -        -         2D0  grammes 

lU  inf^ead  ot  the  ocres,  we  fubJlikite  charcoal  in  a  (late  of  Shtmngefftfaby 
high  divifion,  Jajivp  black,  for  cNanipIc,  we  obtained  a  black  *"  ^^  ^'***'" 
cobur,  which  may  be  ufed  with  fuccefs  lo  blacken  the  leather 
of  trunks, 

When  tlie  colour  is  dry,  if  It  be  de fired  to  give  it  a  ftiining 
appearance,  it  is  covered  with  two  coats  of  a  folution  of 
white  wax  m  the  elTcntial  oil  of  turpentine.  When  this  kind 
of  encaufiic  ts  dry,  the  wax  may  be  poliflied  by  fritlit>n  widi  a 
clean  cloth.  This  preparation  has  tlie  advantage  that  it  docs 
not  fcale,  but  relifls  water  a  little,  properties  which  the  com- 
pofilion*  tifually  applied  to  thi»  puqjoic  do  mit  potfefs. 

If,  to  the  mixture  of  cheefe,  lime  and  lamp  black,  a  fmall 
quantity  of  dried  fugar  or  honey  be  added,  a  Mack  colour  is 
obtained,  which  dries  Tpcedily,  and  is  fuiliciciUly  fliining  to 
%  be 
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^  vfod  like  (he  foregoing.  The  experimentt  I  haire  made 
4n  this  ot^ed>  UiOi^h  fattsfiidorj,  are  not  yet  perfedUy  eqaal 
to  my  wiflies. 

The  paint  is  mixed  according  to  the  preceding  inftru^ons, 
and  the  neceilary  degree  of  flaidiiy  for  painting  a  Aril  <u: 
fecnnd  coat  k  given  by  means  of  water,  the  dofe  of  which 
IDu/l>  be  determined  by  circiimflan'ces  and  judgment.    The 
whole  is  then  covered  with  the  common  encaaftic,  and  the 
operation  is  finifhed  as  ufual  by  rubbing. 
Advtfitatget  if         I  (hall  not  enlarge  more  amply  on  the  utility  of  the  paint 
this  a«w  paint,   ^j^j^^  j  y,^^  propofe.     Every  obfervation  which  ha^  been 
inade  by  Cadct-de-Vaux  may  be  applied  to  this,  becaufe  the 
various  changes  I  have  made  in  this  procefs  do  not  deprive 
it  of  any  of  its  advantages ;  but,  on  the  contrary,  render  it 
more  valuable.     The   foltdi ty  of  the  painting  by  means  of 
cheefe  is  at  leaft  equal  to  that  of  painting  with  milk  and  reiin  ; 
but  the  former  is  more  beautiful,  lefs  difpofed   to  become 
yellow,  is  more  (imple,  and  muft  ,nece(]arily  cod  much  lefs 
than  the  paint  in  diflemper  with  milk,  and  ftill  much  lefs  than 
the  reiinotts  paint  with  milk.  .  Water  does  not  fpot  it,  nor 
even  leave  any  trace  after  it  is  dried,  an  advantage  which 
fia«  painting  is  very  far  from  polFeffing. 
It  may  be  kept        Tiiis  paint  with  cheefe  may  be  kept  very  well,  particularly 
nwdclnto'cakei.  ^^^"  ^^  ^^*  "^'  contain  much  water.     I  have  feveral  times 
formed  it  into  cakes,  which,  when  pounded  after  their  entire 
deficcation,  formed,  by  the  addition  of  a  vcr\'  fmall  quantity  of 
cheefe  and  lime,  a  colour  as  folid  as  that  which  had  been 
newly  made.     This  experiment  fliews  how  much  the  export 
of  this  colour  manufadhired  in  agricultural  diftrids  may  be- 
come advantageous  in  the  way  of  trade. 
How  farthif  or       With  r^ard  to  the  proj^erty  which  the  refmous  paint  with 
^  hl^'a'rc"!''^    ^'^^^  poflefles  of  depriving  walls  of  infedion  by  its  application 
fervativc  againft  Upon  furfaces  penetrated  with   putrid  exhalations ;    as   this 
Snfcaion.  ^^^^  j^  purely  mechanical,  we  may  by  analogy  infer  that 

painting  with  cheefe  muft  anfwcr  the  fame  purpofe,  becaufe 
it  is  fuflSciently  adhefive  and  fluid  completely  to  ftop  the 
pores  of  tile  ftones,  plaifter,  and  wood,  to  which  it  adheres 
no  lefs  llrongly  than  the  refmous  paint  with  milk.  But  this 
property  appears  .^  me  of  little  real  utility.  The  proceflfcs 
which  Citizeii  GuHon  has  given  in  ^is  work  on  difinfe^ing 

the 


HVD&AULIC    ■13Li»OWS« 

Ike  aifj  fH^y  be  applied  to  the  cafe  mefttionc4  by  CoAlet-de- 
VauXj  and  anf^ver  the  purfK)fe  with  infinitely  more  rj>^ed  and 
pcrfcclion.  1 1  appears,  Uufrutbrc,  that  thofij  methods  only 
ouglit  to  be  ufed  in  fuch  cafe*.  For  Uie  fumigations  operate 
4ir  themrelve^^  and  without  tJie  aili^ance  of^  a  workman  $ 
whereas  the  painter  of  an  apartment  or  irife^ed  chamber 
iMift  neqeffarily  eitpofe  hts  health,  and  romettmes  even  bjt 

Hfe. 

It  only  remains,  after  having  tJius  endeavoured  to  iimplif)-  the  Suggeftlon  il 
procef*i  which  Cadet-de-Vaux  firll  brought  to  pcrtedion,  thai  Jn^i^ic  pHntint 
I  fl^ould  exprefs  my  with  that  die  advantages  it  really  poifelTtis  of  paper  hang- 
mighl  engage  the  manufatlurcrs  of  paper  hangings  to  adopt  its  *'**'' 
ufe.     The  inhabitants  of  the  country,    who   muil   natuniJIy 
be  more  ftrongly  impreflbd  with  its  aiivantage«  than  ihoie  of 
town'',  will,  no  doubt,  be  (he  tirft  to  avail  thcmfclves  of  it. 
This  application  may  at  leaf!  atfitl  us  in  faving  an  annual 
tribute,  whidi  our  manufa^urers  pay  to  forcigneti  for  animal 
glue  or  fisse.     If  chetfe  could  hereafter  be  ufed  as  a  fubllitutc 
in  block  printing,  I  fhould  think  myfelf  happy  to  have  con- 
tributed one  flep  towards  the  perfection  of  an  art  no  lefs  ufeful 
than  agreeable. 


XIL 

Ptjhripdon  t\f  an  Ilj/dtmtiic  BeUotia  for  a  Smth*x  Fof^e, 
Mr,  J.  C.  Horn  BLOWER. 


% 


To  Mr.  NICHOLSON. 


S  I  R, 


1  SEND  you  a  fketch  of  a  fmith's  bellows  a  littie  out  of  the  Small  h yd rmtic 

common  w^ay.     Its  application  to  my  purpole  was  fuggellcd  J^  *"^  * 

by  an  acquaintance  I  had  by  the  large  machines  of  that  fort 

erecied  at  Willy  Furiiace,  by  the  late  Mr,  Itaac  Wilkinion, 

father  to  the  prefeni  Mr,  John  Wilkinfon,  about  forty  years 

fincc,  and  where  circumQances  or  mcli nation  have  taken  tlie 

lead,  I  have  adopted  the  principle  occafiotially  in  this  form. 

What  I  have  principally  in  view  rs,  to  mention  to  you  a  Its  efli£t  com- 
very  (Iriking  ditlerence  between  the  efTea  of  this  bellows,  and  ^^^*^,e*^^'"" 
a  common  leathered  30  inch  bellow??  in  the  fame  (hop.     The  bellowt. 
leathered  bellows  tlirows  coiiiidcrably  motcaii  lo  \i\^  £vt^,^vA. 
4  Via 


i 


^ft  1»C9qRtP'fIOir  OF  AN  HYDKAULIC  BELLOWS. 

Hi  nozde  compared  with  tliis,  is  as  ,73  to  ,60  in  diameter, 
bat  it  dqes  ^ot  produce  (b  great  an  effect  in  bringing  on  the 
heatj  and  the  voice  of  this  is  fo  ^reat  as  almofl  to  drown  that 
of  the  common  one.  The  only  diilbrence  in  other  refpe6ls  is, 
that  in  the  hydraulic  bellows  the  pipe  goes  underground  for 
about  eight  feet,  and  the  conducing  pipe  of  the  other  comes 
down  about  the  fame  diflance  from  the  (hop  above. 

If  any  further  particulars  are  neceflary  for  your  comment  on 
this  fubjed,  they  arc  at  your  fervice. 
lam,  SIR, 

Your  very  obedient  Servant, 
J.  p.  HORNBLOWER. 
Eq/lllofw,  City  Road,  Feb.  12,  18Q2. 

DESCRIPTION.  Plate  XI|. 
DcfcripHon  of  A.  The  plunger,  or  working  part  of  the  bellows,  18  inches 
Its  ftruaureaad  fquare  within,  which  receives  the  air  by  a  valve  in  the  hinder 
part  opening  inwards,  which  at  tlie  flioke  by  the  rockftaff  K, 
throws  it  down  the  tube  indicated  by  the  dotted  lines,  which 
has  a  valve  opening  into  the  refervoir  D,  whence  it  is  led  to 
the  tuyere  by  the  pipe  P.  Length  of  the  plunger  20  inches, 
(broke  nine  inches.  Diameter  of  P  three  inches ;  of  the  noz- 
zle 0,6  inches. 

The  whole  is  placed  in  a  pit  or  ciftern,  having  water  fuf- 
ficient  to  rife  to  the  lower  end  of  the  tube  where  the  valve 
hangs ;  this  tube  is  the  only  communication  between  the  up- 
per part  and  the  refervoir  D  :  when  as  much  water  is  poured 
in  round  the  workmg  part  over  the  wafli  boards,  as  will  rife 
within  five  inches  of  the  upper  edge  of  them,  the  bellows  is 
ready  for  ufe.  The  little  frame  work  ferves  to  keep  it  from 
fifing,  and  affords  a  convenient  fupport  for  the  balance  and 
the  rock  ftaff. 

I  fhould  obferve,  that  the  area  of  the  pit  or  ciftern  ought 
to  be  at  lead  twice  as  much  as  that  of  the  plunger  A  *. 

*  From  the  preflure  of  other  bufincfs,  it  has  not  been  in  my 
power  to  vifit  this  manufaftory,  in  order  to  afcertain  the  caufe  of 
the  difference  here  ftated  j  but  I  fliall  give  the  faas  more  particu- 
larly in  the  next  number,  W.  N. 


XIII.  On 


OK  rH«  ADVANTAGXt   OF  RAIL  &OADS*  2221  , 

xin. 

On  the  PraBiccdiility  wid  Advantages  qf  a  genefal  Sji/iem  of  Bait 
Roads,  and  the  Means  qf  carrjfing  the  fame  into  ^ffe&.  In  M 
Letter  from  Richard  Lovell  Edgewokth^  E/q. 

To  Mr.  NICHOLSON. 
S  I  R, 

JVlANy  years  ago  I  formed  the  projcft  of  laying  iron  rail-  The  public  ad- 
ways  for  baggage  waggons  on  the  great  roads  of  England ;  )[^^**  °^  "^ 
but  having  confulted  feveral  of  my  friends,  who  were  eminent  ft,ted  by  the 
mechanics,  fo  many  objedlions  were  ftarted,  that  I  for  fome  ^u^w, 
time  defpaired  of  fuccefs.     One  great  objeflion  arofe  from  the 
vaft  expence  of  maflive  rail-ways,  and  the  continual  coft  of 
repairs.     To  obviate  tliis  difficulty,  it  occurred  to  me  to  di- 
vide the  weight  that  is  ufuallyx^rried  upon  a  fingle  waggon 
into  four  or  ^ve  portions,  and  to  place  them  upon  four  jor  five 
fmall  carriages;  the fe  carriages  linked  together  would  be  as 
eafily  drawn  as  the  fame  load  upon  one  waggon.     In  purfu-widi  modelt, 
ance  of  this  idea,  about  the  year  J  768  I  prefented  models  of  *^'  ^°i^!!?" 
throe  luch  carnages  to  the  Society  for  the  Encouragement  ofyiz.  in  i768# 
Arts  and  Manufadurcs,  who.for  this  and  other  inventions  in 
mechanics,  lionourcd  me  with  their  gold  medal ;  the  date  of 
which,  and  the  journal  of  tlie  Society  may  afcertain  the  early 
claim  which  I  have  to  this  invention.     In  1788  I  conftru^ted  Experiment  !• 
four  carriages  with  caft  iron  wheels,  truly  turned  and  fup-  '7''' 
ported  upon  fridion  rollers ;  tliefe  were  fliewn  (o  feveral  emi- 
nent perfons,  and-were  employed  upon  a  temporary  moveable 
wooden  rail-way  for  a  confiderable  time,  in  carrying  lime- 
flone  for  the  improvement  of  land.     A  variety  of  accurate  ex- 
periments,   and  fome  ufeful  improvements  in  this  mode  of 
carriage  were  made  with  thefe  machines,  wliich  it  would  take 
up  too  much  of  your  valuable  work  to  detail.     I  fhall  mention 
only  one  idea,  which  appears  to  me  fo  practicable,  tliat  I  beg 
a  place  for  it  m  your  Journal,  which  will  fecure  to  it  the  mofl 
extenfive  circulation  here,  and  on  the  Continent. 

I  propofe,  that  by  way  of  experiment  iron  rail- ways  (hdUJd  PJ«n  for  the 
be  laid  on  one  of  the  great  roads,  to  the  diftancc  of  ten  or  ofT^i" uSTJIiU 
twelve  milei  from  the  metropolis,  upon  fomethiug  like  the  fol-  way.    Four 

lowing  «**•  5  two  <wr 


OF^HE  AOyAl?TAC«S  OV  RAIL  ROAilS* 

MtlJidho'nw"'  ^^w^'^g  P^an  :  four  rail-ways fliould  be  laid  on  the  road,  ralfed 
andtwoforlighf.on  fleepers  of  ftone,  fo  that  their  upper  furface  (hould  ftand 
about  four  inches  above  the  road.     They  fliould  be  made  hol- 
low from  the  bottom  upwards,  for  flrength  and  to  fave  ex- 
pence  broad  at  bottom,  and  rounded  at  the  top,  to  prevent 
the  lodgment  of  dirt  and  dufl^    On  thefe  fhould  run  light  wag- 
gons, each  containing  not  more  than  one  tun  and  a  half  weight. 
I  have  mentioned  four  rail-ways.  The  twoiniide  roads  fliouJd 
be  appropriated  for  waggons,  and  the  two  external  rail-ways 
for  coaches  and  chaifes,  &c.     The  left  hand  rail-way  inva- 
rial;)ly  to  bo  followed  by  each  fpecies  of  carriage  on  its  own 
toad  ;  fo  as  to  prevent  the  poffibility  of  any  carriages  meeting 
on  the  fame  rail- way.     By  appropriating  the  exterior  tracks 
to  light  <'arriages,  thofe  which  wiflied  to  pafs  others  might 
turn  off  upon  the  waggon  roail,  and  refume  their  proper  place 
The  carriages  to  after  they  had  gone  by  (he  (Carriage  they  wi(hcd  to  pafs.  Now 
ins  on^atfwna  ^^  accommodate  coaches  and  chaifes,  &c.  to  thefe  rail-ways, 
m  cradles  adap-  I  would  have  them  carried,  wheals  and  all,  in  cradles  or  plat- 
tcA  to  the  rail*   fof^g^  which  Jhould  fiave  XLheels  adapted  to  the  rail-xvays.     By 
thefe  means  no  alteration  would  be  neceffary  in  any  of  tin; 
carriages  commonly  ufed  ;    but  the  horfes  of  any  coach  or 
chaife  might,  as  foon  as  they  had  got  out  of  town,  walk  up 
an  inclined  plane  into  the  cradle  or  platform,  and  draw  their 
refpedlive  carriages  after  .them  :  the  horfes  fliould  then  walk 
out  at  the  fartlieft  end  of  the  platform,  upon  the  road  belong- 
ing to  the  rail-ways.     They  would  then  draw  the  chaife  not 
upon  its  own  wheels,  but  upon  the  wheels  of  tlie  platform  or 
cradle  in  which  the  cha/ft  fliould  be  detained. 
Expeaed  rate  of     Yqr  ftagc-coaches  finiilar  platforms  fliould  be  provided,  and 
paffMgcrV,  fix    »o  t^c^^  ^^^  infide  and  fix  outfide  pafTengers  might  travel  at  the 
miletan  hour  by  rate  of  fix  miles  an  hour  witli  one  horfc.     Hackney,  or  gen- 
€ne  horfc,     c.    ^^j^gj^'j.  chaifes  might  go  at  the  rale  of  eight  miles  an  hour 

with  one  horfe,  without  interruption  or  delay. 

Hills  avoided.      '    Where  hills  intervene,  new  roads  muft  be  made  following 

the  Gourfe  of  ftreams  tliat  wind  between  the  hills,  a  moderate 

declivity  would  not  obftrudl  tlie  progrefs  of  thefe  carriages, 

that  is  to  fay,  a  rife  of  one  foot  in  ten. 

Numerous )>e-         Every  perfon  converfant  in  thefe  fubjeds,  mufl  know  how 

Cckcme."""       -much  within  bounds  I  fpeak  with  refped  to  the  cafe  of  draught 

upon  rail- ways.     The  iaving  of  horfes  and  their  food,  the 

,  laving  of  wpar  ^d  tear  of  carriages,  the  increafcd  dillance  to 

which 


I 


which  horfes  could  travel  in  a  day,  the  freedom  from  dirt  and 
duft,  the  fecurity  by  night,  the  eafe  with  which  the  fick  aiid 
infirm  mlglil  be  tranrporled  from  place  to  place,  areaJl  obviong 
c on li derations ;  but  the ciiief  convenience  cif  Uiis  projccl  arilbs 
from  the  mode  of  receiving  and  tranrporting  mi  rail-ways 
every  carriage  now  in  ni'e  Xiithout  any  change  in  their  ft)  u^urt, 
fo  that  a  traveller  may  quit  and  rcfume  the  common  road  at 
pleafare.  To  cjiumerate  all  tlie  advajrtages  that  would  arife 
from  fuch  roads,  is  uiinecefniry  in  this  flight  iketch ;  the  i\\* 
*  telligent  reader  will  probably  perceive  many  tliat  are  not  even 
hinled.  It  i?i  felf-fuffictent  to  lay  the  general  idea  before  the 
public;  ihe  contrivance  and  economy  of  the  clifTerent  parts  of  fucli 
a  proje^  require  long  and  minute  details,  which  mull  be  re- 
ferved  for  anotlicr  /tage  of  the  builnefs.  If  fuch  a  plan  flionld 
have  a  fair  trial,  it  might  lead  the  way  to  farther  fpecalations* 

It  is  not  impoflibfe  byjlighi  circultdtn^  choitiSt  like  tliofeof  a 
jack  ruiming  upon  rollers,  to  communicalc  motion  between 
fmall  ftcam-engincs^  placed  at  a  coniiderable  diilaiice  iram 
each  otlicr ;  to  tliefe  chains  carriages  might  be  connefted  at 
will,  and  wiicn  neceflary  they  might  inrtantaneoufly  be  de- 
tached. What  a  prodigious  faviiig  of  expence  might  be  thuj 
cflTeded  ?  If  the  freedom  and  facility  of  intercourfe,  which 
has  been  obtained  by  good  roods  and  canals,  be,  a$  Adam 
Smith  afTerts,  one  of  the  grcar  caufes  of  our  national  wealtl?, 
how  far  might  this  freedom  and  facility  of  intercourfe  be  ex^ 
tended  by  the  perfedion  of  the  fchcme^  whofe  outlines  I  thu$ 
lay  bei'orc  the  public, 

-Every  great  projcd  requires  time  for  con fi deration ;  time 
accuftoms  the  public  miiid  to  new  views,  and  what  at  iirfi 
appears  too  diflant  and  unattainable  b)  iitnc  becomes  familbr 
and  pradicabfe. 

Mechanics  will  not  fail  to  comment  on  what  appears  in 
fuch  a  refpedable  publication  as  yours.  You  wiU  not,  Mr. 
Editor,  hcfitate  to  give  your  own  opinion ;  you  will  at  leafl 
be  certain,  that  whatever  objedions  are  railed  will  be  treated 
with  candour^  and  replied  to  without  entliufiafm,  by 
Your  humble  Servant,   • 

RICH.  LOVELL  EDGEWORTH. 
Ed^€tvortk  Town,  Irchnd. 


XIV.  Dijcnptim 


In  this  p!io  the 
cirHagcs  require 
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Draught  hj 

dcom  cn^iaes* 


The  d«t2i]  and 
Tcccption  of 
every  great  prg* 
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▲BPA&ATVS    FOIL  TELESCOPXr* 

Defcription  qftfie  darkening  ApparaJtws  for  Tele/iopes  by  Means 
qf  Fluids.  By  William  Hersch£l>  L.  L.  D.  Vi  U.S.  * 
ivith  an  ingraving,     Plaic  XL 

Conftruafon  of  /\  g^  Y\g.  1 .  is  a  fquare  trough,  clofcd  at  tlie  two  oppofite 

▼ievnng  the  fun  ^"^^  ^  ^>  by  well  pollfhed  plain  glaHes.     It  will  hold  any 

Wrifi*d*"     '*^"^^  through  which  the  fun's  ray^s  are  to  be  tranfmitted.     E 

is  a  fmall  fpout,  and  F  a  liandle ;  fo  that  any  portion  of  the 

liquid  may  be  conveniently  poured  out,  when  the  reft  is  to  be 

diluted. 

The  trough  is  made  to  fit  into  the  open  part  of  the  flceleton 
eye  tube.  Fig.  2.  refting  on  the  bottom  G,  and  being  held 
in  its  proper  fituation  by  the  fides  H  and  I,  the  end  K  at  the 
time  of  obfervation  is  put  into  a  Iborf  tube  fixed  to  tlie  New- 
tonian telefcopc,  and  may  be  turned  about  fo  as  always  ta 
have  the  open  part  H  I  horizontal. 

When  the  eye-piece  Fig.  3.  is  fcrewed  by  its  end  M  into 
the  (kcleton  tube  at  L,  Fig.  2.  and  the  trough.  Fig.  1 .  witk 
any  liquid  to  be  tried  is  placed  in  the  open  part  G  H  I^  the 
fun's  rays  will  come  from  the  fmall  mirror  of  the  telefcope  t« 
K,  and  paffing  through  the  plain  glalFes  C  D,  inclofing  the  It- 
quid,  will  enter  the  eye-piece  M,  and  after  the  neceflary  re- 
fractions come  to  the  eye  at  N«  Any  other  fingle  or  double 
eye-piece  ol' different  magnifying  powers  may  be  fcrewed  into 
L,  inflead  of  tlie  piece  Fig,  3  ;  and  the  liquid  may  eaiily  be 
tempered  fo  as  io  intercept  a  proper  quantity  of  light  to  fuit 
every  eye-glafs  wliich  is  in  ulc,  and  thus,  to  render  the  infpec* 
tion  of  the  fun  perfe611y  convenient. 

•  Philof.  Trnnf.  1801,  p.  ^62,  mentioned  at  page  21  of  our 
Journal,  but  in  that  Number  there  was  no-foom  for  the  Plate. 


XV.  On 


On  tJie  EffhBs  of  the  Rf^pimtim  qf  the  Nilmus  Oxide;  partUu- 
larly  tin  infianct;  in  which  the  Exdtaiion  oftfte  S^fietn  produced 
unpleajhnt  Symptonut,  In  a  Lttter/ram  Mr*  James  Sto d  aj*  t- 

To  Mr.  NICHOLSON- 
SIR, 

1  HE  firil  opportunity  I  had  of  breaUiing  nitrous  oxitie  was  Effea*  of 
in  the  month  of  June  laft,  m  company  with  Mr*  Davy,  in  tlie  ^[^^j'^jj^ 
laboratory  of  tlie  Royal  Inftitutbn,     My  curiosity  had  previ- 
oufly  been  much  exciLcd  by  what  I  had  read  and  heard  on  the 
fubjed.     I  began  breathing  rather  fceptically,  but  my  doubts 
were  foon  removed.     A  flight  degree  of  giddincfs  was  fol* 
lowed  by  a  pleafing  thrilhng  and  fenfe  of  warmth  over  tl>e 
body  ;  but  not  being  ufed  to  breathe  through  a  lube,  at^  at 
the  fame  time  a  little  alarmed,  1  fuffered  a  fmall  quantity  ol' 
common  air  to  pafs  into  the  lungs,  and  by  thus  diluting  the  gas 
its  powerful  a^ion  was  fufpeaded.  This  firft  attempt  increafed 
my  defire  to  breathe  it  in  a  pure  ftate  ;  ami  a  few  days  after- 
\vards  I  had  another  opportunity,  in  the  company  of  die  fame 
^ntleman.     After  exhaufting  the  lungs  by  a  forced  expira- 
tion, and  comprelling  the  noftrils,  I  began  breathing  as  before. 
The  air  tafted  diilinfily  fwcet ;  the  flight  giddinefs  was,  as  bo-  Taftc  of  dicgti, 
fore,  quickly  fucceeded  by  fenfations  very  difficult  to  be  de-    ^    **^'  ** 
fcribed.     I  nearly  lofl  fight  of  a!l  fcnfiblc  obje8s,  and  felt  as 
ii  in  a  motfl  dclightfuJ  dream.    On  recovering  from  this  trance*  Ddlnuin. 
like  ilatc,  my  firft  feeling  was  certainly  a  fentiment  of  pride 
or  difdain. — I  could  with    difficulty  defcend   to  notice   the 
objc6^  around  me.     This  emotion  was  fucceeded  by  an  irre*  Recovery. 

fiftible  propcnfity  to  mufcular  action,  in  which   1  indulged  Iirc^iftitjle  pro* 

myCtilf,  by  walking  or  rather  flaniping  about  *  he  laboratory.  ^^]^*^^^j'^^"  ' 

It  was  in  the  morning  that  this  experiment  \vas  made,  and 

during  the  remainder  of  the  day  I  felt  liighly  exhiJirated.     In 

the  evening  I  again  breathed  a  quantity  of  die  gas  with  nearly 

the  fame  confequcnces.     1  found  it  impofhblc  to  refill  llie 

iirong  propenfity  to  a^ive  exertions.     At  night  I  went  to  bed  No  4eprf  ffioa 

as  ufual,  and  after  found  llccp  I  awoke  in  tlie  morjiing  more  ^  °^^ 

than  ufually  chearfuL 
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lavc  lately  prepared  and  breathed  the  gas  at  difl 

times,  and  the  cffc^^s  were  always  plcafurablc.     One  circura- 

Jlance  i  \\if\\  to  notice.     A  pain  in  the  right  ijdc  of  my  face 

and  head,  which  for  fame  weeks  had  been  very  trrtublefame|^^ 

was  certainly  ai  iirll  increafed,  after  breathing  four  quarts  Q^H 

Pain  In  the  face  the  gas.     The  pain,  however,  gradually  Iclfencd,  and  in  about 

removedt  *"  houT  was  quite  gone,  nor  had  I  any  rclum  of  it  cidier 

during  the  remainder  of  the  day  or  following  night.     From 

this  I  began  to  fufpett  that  the  gas  had  been  inflrumcntal  in 

foQic  manner  in  removing  the  pain.     Some  fyniptoms  of  its 

return  during  the  following  day  induced  mc  to  give  tins  new 

agent  a  furtlier  trial.     With  this  view  I  prepared  fi\  quarts 

t)f  tlie  gas,  and  an  hour  before  my  bed-time  1  breathed  it.     I 

was  foon  wholly  under  its  influcme^— totally  loli  to  all  lentiblc 

Strike i>g  phtno-  ubje^sj — all  was  vilionary.    I  fitm  ied  a  number  of  people  in  the 

TanEed'i«:rccp-    ^^^^  *  Imagined  mufical  founds ;  and  the  apartment  appeared 

tioni.   Numbers  illuminated  with  varied  coloured  lights,     A  friend  who  was 

^p€opk^ma^   with  me  thinks  I  remaiiied  in  this  itale  a  full  minute  after 
flea]  found  a—  .  ..        .  n-      ^   n  •  »• 

iUumVnation  of    droppuig   tlie  breathmg-bag.     My  lirft  enquiries  were  \viid 

cttkrurcd  light,     ^i^d  incoherent ;  but  I  gr actually  recovered  my  ufual  tempter 
of  feeling,  ilept  well  during  the  night,  and  awoke  free  from 
pain  in  the  face,     I  liave  felt  very   little  of  it  ever  fince. 
Whether  die  nitrous  oxide  was  the  remtjving  cuufc  or  not,  I 
-fliall  not  take  upon  me  to  determine.     I  ufed  no  otjicr  means  ; 
nor  do  I  know  whether  any  other  perfon  has  breadied  the  gaa 
under  fimilar  cireumitanccs,     A  better  acquaintance  witli  this 
moft  tTc  Ira  ordinary  agent  would  probably  lead  to  important 
and  ufeful  dilcoverics, 
0«f  brearhed  »t       Since  wnlijig  the  above,  I  have  again  breathed  the  nitrous 
the  fi^oyil  Xnfti-  oxide  in  a  very  pure  iiaie  at  the  Roval  I  nth  lutioni  and  wa,i 
as  uhial  ioft  in  pleaftire*     On  recovering,  1  tignttied  a  with  to 
know  the  ftate  of  my  pulfe,  and  was  told  it  was  above  140. 
This  was  on  Satnrday  the  13th,  about  three  o'clock.     I  con- 
tinued under  the  Itrong  intlucnec  of  the  gas  as  to  mufcular 
action,  &c.  during  the  remainder  of  the  day;    but  awoke 
pr-jal  efFea**      early  next  morning  with  feelings  very  different  to  thofe  1  had 
Alirmniji  confc-  foi^inerly  expei  ienceti.     J  ielt  a  tremor,  foon  became  faint, 
4ay,  and  ihis  tatntnel^  increalea  to  nmch,  that  for  a  fliort  Ipace  of 

time  I  was  a;  »f  linking  into  nothing.  I  was  certainly  under 
coriiderable  alarm,  A  mouthful  of  water  recovered  me  from 
the  apprehenfi ons  of  fainting.     For  fom^  hours  afterwards  I 

X^inained 


remained  in  a  very  low  ^te^  during  which  I  am  certala  that 
I  repeatedly  talked  the  gas.  But  my  mind  was  now  perfectly 
txanquiJ,  and  at  0&mes  I  had  feelings  analogous  to  Ihofe  I  have 
fomc times  experienced  during  the  time  of  breathing  the  gas^ 
itfelf.  During  the  whole  of  this  and  following  day  I  felt  de- 
prcflTed,  with  occaftonal  flight  giddincfs ;  and  as  thefe  feelings 
flill  continued,  on  the  Tuefday  morning  I  confulted  Dr.  Garnet, 
who  confldering  tiie  cxcitibility  of  the  fyllem  to  have  been 
exhauftcd  by  too  powerful  a  Jlimuliis,  dirtided  a  cordial  me- 
dicine and  a  moderato  quantity  of  wine,  the  good  effeds  of  which 
I  foon  felt.  It  required  a  few  days,  with  nouriftiing  diet,  to 
recover  my  former  luengt!i  and  fpirits.  I  never  intend  again 
to  breathe  the  gas  in  fo  large  a  quantity.  I  remain  much  at 
a  Jofs  to  account  for  the  cfFecls  produced  by  the  laft  dofe,  fo 
contrary  to  all  my  former  experience  ;  more  efpecially  as  Mr, 
Dikvy  docs  not  think  the  dole  was  at  all  extraordinary  In 
quaiUiiyj  and  the  gas  wai  not  different  from  that  ufually  pre- 
pared. It  has  Oood  over  water  for  a  day,  and  was  breathed 
ut  llie  lame  time  by  Mr,  Davy  and  another  geMleman  with 
no  unufual  confcquence. 

I  am,  dear  SIR, 

With  much  refpe€l. 

Your  obedient  Servantj 

JAMES  STODART. 
Strand,  fcL  19.  1802. 

F.  S.  I  prepare  the  gas  from  the  nitrate  of  ammonia ;  am 
particularly  careful  not  much  to  exceed  400  degrees  of  heat, 
and  have  always  fuSered  it  to  fland  fwnc  hours  over  water 
before  it  is  ufed.     I  procure  thtt  fait  in  m  very  purt  iiate  from 

Mr.  Ace  urn. 
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tteitiatks  on  the  Pr<f^Jhsyor  cUtrifjfing  Liquids.     By  CiTiztjT 

PaRMEKTJIlR  ** 

L  HE  nam6  of  clarification  is  commonly  given  to  a  proceft 
by  means  of  which  liquids  are  deprived  of  ftich  foreign  fub* 
fiances  as  aRe^  tlielr  tratifparency. 

This  operation^  however  Cmple  it  may  be  In  appearance, 
defervr  't  clefs  to  be  particularly  attended  to,  efpecially 

tvhen  n  i«:r  the  advantages  it  affords  in  the  chemical 

and  phariuaceuflc  arts.  From  thefe  motives,  i  have  thought 
it  ujighl  be  ufeful  to  communicate  fomc  general  iiptions  re- 
fpeOmg  the  procefs* 

It  IS  not  my  intentiair  to  developc  in  this  place  the  difTerenl 
methods  made  ufe  of  to  obt?m  ihh  purpofe,  nor  to  fliew  at 
length  iHe  effc^s  tlicy  produce  with  regard  1o  each  of  the  ob* 
je€!s  tlibmltted-to  the  operation.  It  wili  be  fufficicnt  fimply 
to  point  out  the  principal  phenomena  attending  operations  oF 
tliis  kind. 

The  purpofe  to  be  anfw^cred^  is,  to  cl<5ar  the  fluid  from  fuch 
bodies  aj;,  without  being  djflblvcd,  remaiti  furpended,  and  im- 
pair its  tranfparence  and  limpidity  :  but  thefe  bodies  fometimes 
aNLfeparatbd  by  rejiofe  or  filtration ;  in  otlier  inflances  by  the 
a^ion  of  tJve  air^  of  heat,  of  light,  of  motion,  and  of  fermen- 
tation; and  again  in  other  inilances  by  m^ans  of  agents, 
^VHhiebi  by  uniting  the  fcattered  particles  hi  llie  liquid  intended 
fQ  ije,  clari^dj  frequendy  change  its  nature,  and  no  longer 
iJjlffW'tbi^^  to  remain  in  their  furmcr  Hate.  We  will  begin 
i§i^qKi#ifaUon  by  ^ittendtng  to  fpontanepus  claritication* 

This  takes  place  only  when  the  parlicfes  to  be  feparated  aije 
decidedly  of  a  lefs  or  greater  fpccific  gravity  than  that  of  the 
fluid  in  which  they  are  fufpended.  In  this  cafe  they  may 
unite  at  the  bottom  of  the  ftuid,  or  at  Its  furfac-e,  and  form  a 
magma,  which  h  yery  eafily  removed  if  the  reparation  hm 
been  complete.  After  this  the  fluid  poflelfes  all  the  tranfpa- 
rence  whidi  can  be  defircd,  and  the  moil  accurate  tiltration 
will  add  nothing  to  Its  clear iiefs. 
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oir  tus,  mocEssBs  ro&  claeifydtg  lkiuips. 

This  method  of  clarifying  i&  fomeilmes  Aibjed  to  mconve-  affordi  tjine  for 
luence;,  of  which  the  principal  are,  tliat  il  requires  much  lime,  t*keV»te 
and  tends  by  this  delay  to  favour  the  formation  of  new  pro* 
du^Sj  whicbj  by  changing  the  compofition  of  the  fluid  itfelf, 
no  longer  prefents  it,  independent  of  tfie  abftraftion  of  the 
bodies  which  atfecied  its  clearnefs,  the  fame  as  it  was  before 
its  clarification.  We  find  a  very  ftriking  example  of  thi&  kind 
when  we  confider  what  happens  in  die  fpontancous  clarijics^ 
tion  of  the  juices  of  plants  or  fruits.  Tliefe  juices  when  newly 
exprefled  are  always  turbid ;  they  neverthelefs  become  gradu- 
ally dear ;  but  their  nature  is  not  then  entirely  the  fame :  tlicy 
contain  produ6ls  which  would  not  have  been  found  if  they 
had  been  clari&ed  immediately  after  tl^e  exprellion.  For  this 
reafon  alfo  it  h  that  the  juice  of  ieAions»  of  goofeberrics,  &:c, 
when  examined  before  or  after  their  fpontaneous  clarificaiton, 
are  fo  diUcrent  in  tlieir  taJte,  their  colour^  and  their  domeliic 
utility* 

In  general  we  may  confider  it  a?^  a  certain  fact,  tliat  all  tiie  ^^  IiimjII 
fermentable  fluids  are  liable  by  IponLineous  clarification  to  the  fp[^(^tiWc** 
effeds  here  flated,  w^iereas  they  do  not  take  place  with  re-  fluids* 
lpe£t  to  fuch  liquids  as  are  little  or  not  at  all  capable  of  fer- 
mentation, and  of  which  the  Iranfparcnce  is  atfcctcd  only  by 
the  intcrpc^fition  of  particles  incapable  of  ac^bg  in  any  maunor 
upon  the  conlbtuent  part^  ot  the  fluids  themfelyei. 

Thus  for  example  :  Water »  alcohol,  ether^  oil,  &c«  which  But  other  Huldi 
in  tlieir  firft  Hate  may  not  have  been  perledly  tranfparent,  »f*jj;^l|***pt'=* 
may  eaiily  become  fo  b)'  fpontaneous  clarihcation,  witUgiit  tlie  naau 
leafl  change  cnfuing  in  tlieir  compoCilion;  for  when  we  cata- 
ininc  them  after  clarification,  we  find  them  in  the  fame  ftatc 
as  other  iinular  fluids  whieh  have  not  been  fubje^ed  to  that 
prccefs. 

The  fecond  proccfs  for  clarifying  fluids  conlifts  in  lihering  Filtratjon, 
them  ;  but  this  operation  can  never  be  performed  without  the 
aflillance  of  intermediate  bodies!,  of  which  the  very  contracted 
pores  admit  only  of  the  palfage  of  the  fluids  and  retain  all  the 
par  titles  which  were  before  fufpended  in  it. 

The  inftraraents  of  filtralion  are  exceedingly  various.     Pa- Different klai" 
per,  woollen  cloths,  linens,  cottons,  carded  cotton,  fponge,  ®f  ^^^^^ 
fand,  earth,  pounded  gLaCit,  cliarcoal,  porous  flone,  &c.   all 
Ihcfc  bodies  may  be  ufcfuUy  employed  in  the  prefent  opera* 


uited  to 
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tion  ;  but  their  nature  and  their  purity  muft  firfl  be  examme4 
more  particularly  when  the  fluid  to  be  filtered  is  of  a  falinc 
Tialure, 
cequlrcfeleaion.      It  is  incumbent  on  the  chemiH  to  felc^  from  among  the 

hdlifercnl  titters,  tljat  wfiich,  by  producing  the  clarification  cft' 
the  fluid  in  the  beft  manner^  JliatI  not  at  the  fame  time  eflfc^t 
any  change  in  its  conflitucnt  parts.  Now  the  choice  to  be 
made  in  this  refpeft  mufi  be  determined  from  the  knowledge 
we  pofTefs  of  the  nature  of  the  fluid,  and  that  of  llie  kind  of 
filter  proper  to  be  employed. 
P*pcr  If  the  fluid  be  aqueous,  vinous  alcoholic,  or  oily,  paper 

kinay  be  ufed  without  inconvenience,  provided  it  be  of  good 
quality.     This  lall  condition  is  ablbfulely  indifpenfible,  for 
without  this  the  filtration  ivould  frequently  prove  defeflive^ 
rthani-  We  know  that  paper  ts  a  mecfmnical  texture  of  vegetable 

^'  fibres,  which  have  undergone  different  preparations.     The 

H^  particles  of  this  fibre,  by  intertwining,  leave  pores,  the  te- 

^^^^  *  nuity  of  which  h  always  governed  by  the  flate  in  which  the 

^^^^^  pafle  or  ftufl'exiJtcd  at  the  moment  when  il  was  converted 

^^^H  into  paper.     If  this  tenuity  was  confiderable,  the  pores  bcs 

^^^K  come  fpcedily  obftruded  by  the  fcdiment  depofited  from  the 

^^^H  liquor  under  filtration,  and  at  this  period  the  filtration  ceafe;!. 

^^^H  On  the  contrary,  if  the  pore^  be%eryopen,  the  filtration  is 

^^^H  made  with  rapidity  in  an  incomplete  manner,  becaufe  at  the 

^^^^^  fame  time  that  the  fluid  paJles  tlirough  the  pores  it  carries 

^^^K  along  with  it  the  moil  minute  particles  which  are  fufpended, 

^^^p  and  there  are  only  the  coarfer  which  remain  on  th*  furfacc  of 

^^M  the 

^^^K  The  great  art  is  therefore  to  choofe  fuch  paper  as  has  its 

^^^H  pores  of  a  requifile  magnitude  to  admit  the  fluid  intended  to 

^^^H  be  filtered,  without  tuflering  any  of  the  particles  which  pro- 

^^HH  duced  the  turbidncfs  to  pafs  through. 

Different  kindi       Two  forts  of  paper  are  found  in  commerce,  which  nearly 

of  psperfor  fil-  produce  this  effect  j  and  though  they  are  not  always  as  per- 

'  fc£t  as  might  be  defired,  ihele  have  hitherto  been  preferred 

to  every  other.     The  one,  which  is  of  an  jmperfed  white,  is 

known  in  France  particularly  by  the  name  of  papier  Jofiph, 

The  other  is  a  kind  ol  grey  paper,  lefs  coarfe  than  that  which 

fer^^es  for  wrapping  up  cheap  goods,     Neitlier  of  thefe  have 

any  ixze* 

The 
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Tlie  wliitc  colour  of  the  paptev  Jafeph  flicws  that  it  has  been 
manafaflured  with  a  raperior  materiiil  lo  tliat  uicd  ibr  tiie 
grey  paper.  The  fluids  wliich  hare  palTcd  through  it  arc  al- 
ways very  tra^fparcnt,  but  it  has  the  inconvenience  of  being 
cafily  torn»  and  its  pores  are  foon  ubAructetl»  fo  timt  its  filtra^ 
tion  is  not  cffeded  with  tltlpatch. 

The  grey  paper  may  be  ufed  for  a  long  time  alfo  in  pro-  and  their  ufi 
during  clear  fluid'^.  But  as  iJie  pailc  out  ol  which  it  was 
fabricated  \sai  not  as  pure  as  tlial  of  Uie  papkr  Jofcph^  it  al* 
ways  cornmunicates  a  difagreeablc  taile  to  the  fluids,  owing 
to  die  iulution  of  the  foreign  matters  it  contains.  On  this 
account  precifel^  it  is  that  certain  fluids^  fuch  as  whey,  wine, 
ratifiaj  and  other  liquids  for  beverage,  wheii  filtered  dirough 
the  grey  paper,  havi^  always  an  odour  and  laJle,  which  deli- 
cate organs  Toon  recognize,  And  hence  it  is  that  among  thofe 
Duids  forae  of  them  are  more  fufceptible  of  atteration  than 
when  they  have  been  filtered  through  the  pnpkr  Jofiph. 

The  nature  of  the  paper  requires  more  particularly  to  be 
contidered  when  faline  folutton^  arc  to  be  filtered.  If  the 
grey  paper  be  ufed,  it  frecjuently  happens  Uiat  part  of  its 
fubitance  is  dilTolved  by  the  faline  liquor>  fo  that  it  becomes 
Jefs  pure  than  before.  This  incon\enicnce,  which  is  not  fo 
perceptible  when  the  pupter  Jojhph  h  ufed,  may  be  flill  (m~ 
ther  diniitiiflied,  by  ufing  the  precaution  of  employing  fuch 
filters  only  as  have  been  previoully  waflied  by  repeated  filtra- 
tion of  boiling  water.  The  exad  pharmacian  ought  to  be  al- 
ways provided  with  filters  dms  waihed,  in  order  to  have  rc- 
courle  to  them  upon  occafion.  Jofie,  fo  difl:inguillied  in 
pharmacy,  and  to  whom  we  are  indebted  for  many  important 
obfervations,  has  found  the  advantage  of  thefe  inllrunients 
under  a  multitude  of  cinumilances.  He  has,  among  other 
obfervations,  remarked,  that  whey  clari tied  and  filtered  djrough 
(dtt  papier  rofftaj  may  l>e  kept  J  or  mure  than  fifteen  days, 
by  HItering  it  daily,  which  could  not  be  done  if  it  had  been 
filtered  through  the  common  grey  paper,  even  though  previ- 
oafly  wafliied. 

By  an  effed  direflly  contrary  to  this,  difll'rcnt  juices  ai>d 
plants  are  preferved  tranfparent,  and  in  good  condition,  with- 
out pafling  to  the  acid  llatc,  in  confeqnencc  of  their  having 
been  daily  filtered  through  the  grey  paper.  It  was  obferved 
merely  that  their  colour  became  more  intenfc  on  the  firil  ihy^, 
find  that  they  alterwards  became  infcnfibfy  difcoloured. 


■       find  that 

LiL 


uontt 


£S2  ^^  T«S  moClSSES  FOR  CtAlirYflfC  Liauicii. 

s^irlmii  precaa*  But  while  we  confider  the  nature  of  filters,  theii  form  and 
^tualion  are  no  lefs  important*  In  order  that  a  filter  of  paper 
may  produce  its  full  effedt,  it  muft  not  adhere  by  its  whole 
furlkce  again (1  that  furface  which  fupports  it,  for  if  this  were 
the  cafe  the  tiltmtlon  would  be  foon  tlopped.  This  inconve- 
nience is  avoided  by  dividing  it  in  different  dlredions.  But 
as  the  folds  are  foon  iiattencsd^  ibme  prefer  placing  between 
the  fupport  and  die  filter,  draws  or  fimple  tube^  of  glafs,  I 
muft  confefs  that  this  iaft  method  has  not  always  fuccccded 
with  me,  and  that  I  have  moft  commoniy  oblt^rved,  that  the 
folds  made  in  filters  produce  nearjy  as  much  clfetl  as  the 
pieces  of  draw  and  tube*.  In  Germany  (and  in  England) 
they  have  funnels  grooved  or  ilutcd  within  for  this  ufe. 

Wliatcver  may  be  the  precautions  which  have  been  taken, 
a  period  will  arrive  at  which  the  filtration  becomes  flow,  and 
at  length  totally  flops.  This  cffed  takes  place  wlicn  die  pores 
of  the  paper  are  fo  much  obfirudled,  that  they  no  longer  ad- 
mit the  paflage  of  the  fluid.  Sometimes  the  filtration  may  be 
prolonged  by  giving  a  flight  circular  motion  to  the  funnel ;  but 
this  effl'61  is  of  (hort  duration,  and  there  is  no  other  remedy 
but  to  change  the  filter  ilfeif.  It  fecms  tlial  there  has  not  yet 
been  found  any  means  of  remedying  this  inconvenience,  which 
is  common  to  all  filters  whatever, 
FiitreiofwooU  We  have  before  obferved  tliat  filters  are  made  of  woollen 
'  doth,  of  piece  goods,  and  of  carded  cotton.     The  woollen 

were  formerly  much  ufed,  and  were  even  thefirfl  filters  adop- 
ted. They  were  formed  into  the  figure  of  a  cone,  of  which 
the  bafe  was  kept  open  by  an  hoop  that  \^  as  fixed  hi  a  frame 
with  fupporters.  This  kind  of  filter  is  flill  ufcd  to  filter  rata- 
fias, as  it  may  be  rendered  very  capacious,  and  is  iufccptible 
of  receiving  a  larg<*  quantity  of  fluid  at  oncej  but  it  affords 
little,  and  it  is  therefore  necelTary  to  wait  a  long  time  before 
the  fiuid  pafles  cluar  j  for  which  reafon  it  is  feLdom  uled,  ex- 
cepting when  no  other  apparatus  can  be  procured, 
t  their Bfcs,  Ncvcrthclefs,  when  the  filtration  of  fyrups  is  required, 
woollen  cloths  are  ufcd;  but  then  infiead  of  giving  them  the 
form  of  a  cone,  the  operator  Jimply  fixes  his  cloth  in  a  fquare 
frame,  faficning  the  four  corners  upon  pins  difpofed  for  that 
purpofe.  The  boiling  fvmp  is  poured  in  the  middle,  where 
it  always  forms  a  kind  ot  concavity,  and  frequently  after  a 
few  minutes  tlic  liquid  paflVs  very  clear, 

S  This 


\ 


This  filte?-  may  be  ufeil  for  many  other  0uitb>  particularly 
thofe  of  an  aqueous  nature,  which  do  not  contain  potafh  or 
foda  in  folution.  For  if  they  were  only  flighlly  alkaline,  the 
iikcr  would  be  foon  dtfilroyed,  and  the  filtered  Uquor  would 
not  pcifTefs  the  requUiie  qaalities. 

Linen  or  cotton  dotlis^  and  paper,  arc  commonly  ufed  for  LInea  or 
alkaline   liquids,  and    they    fuccced    very  welt,    particularly  *^°^^!> "' Wf[* 
when  thole  fluids  are  not  too  concentrated.     With  regard  to  appiki.         ^" 
carded  cotton,  it  is  referved  to  ^iLer  iuch  fluids  as  are  of  con- 
fiderabic  prke,  or  very  fcarce. 

This  filter  is  made  by  introducing  carded  cotton  into  theCArdc4€« 
tube  of  a  glafs  funnel,  where  it  is  lightly  prcfll;d  togetlicr  witb 
a  glafs  rod  fo  as  to  form  a  kind  of  Hopper ;  after  which  the 
fluid  intended  to  be  filtered  is  poured  into  the  funnel.  The 
filtration  takes  place  drop  by  drop  and  after  the  firll  drop* 
are  feparated,  thofe  which  follow  are  always  clear.  The  e^ 
fential  oils  may  be  very  well  filtered  by  this  method »  without 
any  fear  of  that  !ofs  which  would  neceffarily  follow  if  the  other 
filters  before  fpoken  of  were  ufed. 

The  acids,  particularly  thofe  which  are  concentrated,  can  Filter  of 
only  be  filtered  through  pounded  glafs ;  but  care  muft  be  taken  ^  *  * 
not  to  ufe  this  fu balance  till  after  tt  bis  been  walhed  feveral 
times,  Atii  in  a  brge  quantity  of  water,  and  afterwards  in  an 
acid,  in  order  to  deprrve  it  ot  the  eartliy  fubflance  which  the 
acids  might  difFolve, 

Glafs  tilters  may  be  very  well  conilnifled  in  a  funnel.  Tht  howconftriid«4i 
great  art  in  order  that  they  njay  produce  the  efft-cl,  is  to  fix  in 
the  t\if\  place  fome  fragments  of  glaf*  in  tjie  tubt%  and  after- 
wards to  have  btfiers  which  arefmaller,  and  this  procefs  mull 
be  continued,  conftaiitly  diminifhing  the  fize  of  the  fragment* 
until  the  powder  lies  to  the  thick nef:*  of  three  or  four  iudies^ 
the  laft  ftralum  of  which  mult  be  very  finely  pulvenfed. 

Tills  kind  of  filter  operates  fo  well,  that  in  lefs  than  an  hour 
it  is  polfible  to  filter  through  a  funnel  of  middling  fize  feveral 
kilograms  of  acid. 

Sand  is  alfo  very  cotnraonly  employed  to  clarify  water  for  FUtnnf  by  find, 
domeflic  ufes.  Sandy  fprings  are  Jn  fafl  true  lillcrs,  of  which 
the  cffed  is  more  certain,  in  proportion  as  tlie  layers  of  fand 
are  fo  difpofed,  that  the  water  upon  them  may  be  obliged  to 
paik  tlirottgh  tiie  fand  fucceflively,  and  leave  thofe  bodies 
wbiiii  injure  its  tranf(>arence« 

The 


2S%  OITTVC  PROCESSEf  POA  CLA&IFTIKG  tlQITIDf. 

The  art  of  conftruding  feunfBins  or  fprings  with  land  is  Hot 
yet -carried  to  the  degree  of  perfedion  it  is  capable  of,  and 
,  though  it  may  feem  to  be  an  objed  of  little  importance,  it 

weH  deferves  to  fix  the  attention  of  philofophers. 

Experience  alfo  ihews,  that  filters  or  fountains  of  land  can- 
not  b^  uled  with  fuccels  but  for  a  limited  time.  It  is  necefllary 
t6  change  the  fand  frequently^  or  at  leaft  to  waih  it,  in  order 
to  deprive  it  of  the  earthy  heterogeneous  fubllance,  depofitcd 
by  the  water,  and  which  when  accumulated  to  a  certain  point 
would  not  only  oppofe  or  diminilh  the  filtration,  but  alfo  com- 
municate to  the  fluid  a  fhtvoTi  which  is  the  more  dtfagreeable 
in  proportion  to  the  length  of  time  it  remains  in  conta6t  with  it. 
Nothing  is  more  eafy,  as  is  well  known,  than  to  deprive  river 
water  of  the  earth  which  it  fufpends,  and  which  obfcures  its 
trmnfparenoe*  For  this  purpofe  it  requires  only  to  be  lefib  a 
iew  hours  in  an  earthen  vefTel  uncovered,  becaufe  the  adion 
of  the  air  is  neceflary  to  efTed  this  precipitation  fpeedily  and 
completely. 

(To  be  continued,) 


SCIENTIFIC     NEWS. 

ExtraB   qf  a   Letter  from  Brunn,  in  Moravia^   dated. 
January  3,   1 802. 

Tennnum  is      JHl  CHEMIST  of  Vienna  pretends  to  have  obfervcd,  that  the* 
MKited  to  be 
aatinoiiy  only. 


new  metal  tellurium,  difcovered  by  Klaproth,  and  generally 
acknowledged  as  fuch,  is  nothing  cife  but  regains  o/antimonj/: 
an  obfervation  which,  according  to  my  own  experiments, 
has  much  probability. 
Water  fud  to  be  Gah'anifm  is  at  prefent  a  fubjed  of  occupation  of  all  the 
dccocnpofed  by  German  philofophers  and  chcmifls.  TromfdorfT  has  burned 
various  metals  by  means  of  a  pile  of  130  plates;  and  at 
Vienna  a  difcovery  has  been  made,  that  an  artificial  magnet, 
employed  inftead  of  a  Volta's  pile,  decompofes  water 
equally  well  as  that  pile  and  the  elcdrical  machine ;  whence 
(as  they  write)  the  ele&ric  fluid,  the  galvanic  fluid,  and  the 
nuxgnetic  fluid  are  the  fame.  * 

^  I  applied  the  poles  of  a  five  bar  magnet  to  two  fteel  wins  in 
the  tube  of  water,  having  their  extremities  in  the  water  lefs  than 
one-tenth  of  an  inch  afuoderi  4mdperaividnoife&. — W.  N. 

On 


On  the  Muriatic  Acid, 

The  readinu  of  Mr.  Chenevix's  paper  upon  oxigenired  and  Chencvlioni 
hyperoxigenifed  muriatic  acid,  before  the  Royal  Society,  was  ^^^^i^ti^  , 
concluded  on  Thurfday  the  eleventh. 

After  a  ftiort  account  of  the  experiments  that  had  been 
made  before  hrm,  and  particularly  of  the  ingenious  conjedlure 
of  Mr.  Berthollet,  *  he  llalcs  the  means  by  which  he  has 
afccrtained^  that  the  acid  contained  in  hyperpxigenifcd  muriate 
of  polafli  is  muriatic  acid;,  m  a  particular  fUte  of  combination 
with  oxigen ;  and  the  experiments  by  which  he  determined 
the  proportion  of  thofe  elements.  From  tlie  quantity  d' 
oxjgen  and  of  Emple  muriatic  actd  contained  in  the  fait,  he 
proves  that  hyperoxigcnifed  muriatic  acid  confifls  of 

Oxigcn 65 

Muratic  acid 35 


100 

From  the  proportions  of  the  fait  which  is  formed  when  a 
current  of  oxigenifed  muriatic  acid  is  paflTed  through  a  fohition 
of  potalh,  and  which  he  found  to  be  compofed  of  the  fame 
elements,  and  in  the  fame  proportion  as  oxigenifed  muriate 
of  potafli  would  be,  if  at  the  very  moment  of  its  formation 
it  had  not  been  refolded  into  fimple  and  hyperoxigenifed 
muriate^  he  concludes  that  oxigenifed  muriatic  acid  is  com^ 
pofed  of 

■  From  a  number  of  experiments,  which  are  fiated  at  length, 
I  Mr.  Chenevix  imagines  that  the  fa  Its  of  the  genus  oxigenifed 
muriate,  do  virtually  exiU ;  but  that  by  fuperior  afbnittea 
they  are  rcfolved  into  muriate  and  hyperoxigenifed  muriate  at 
th€  very  moment  that  the  acid  comes  into  contacl  with  the 
bafes. 

He  defcrtbes  and  analyfes  the  falls  of  the  genus  hyper- 
oxigenifed muriate ;  and  mentions  the  hyperoxigenifed  muriate 
pf  ammonia  as  an  extraordinary  inllance  of  difpofmg  aflSnitics. 


Oxigcn ,     15 

Muriatic  acid 84. 
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♦  J<3unjal  dc  Fhyfiqu^?,  1788,  pagt  217. 
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SMBcviz  oa  die  He  obtained  the  alkaline  falts  pare  by  repeated  cryfialliiatiaQs, 

Si^trfil,     *"^  ^^  ^"^y  ^^^  ^y  '^'*'*"g  *®^  w**  phofphate  of  filver. 

He  has  examined  likMrife  feveral  of  the  metallic  falU  of 
this  genus,  and  mentions  hjperoxigenifed  muriate  of  fifaref^ 
as  (Irongly  marking  the  difference  between  muriatic  and  hyptr« 
ox^nifed  muriatic  acid.  He  aicribes  to  this  (alt^  wlien 
mixed  with  combuftiUe  bodies,  an  expanfive  force,  which  h» 
thinks  he  will  be  much  within  bpunds,  if  he  dates  to  ^xceod 
five  times  that  of  any  known  detonating  (alt. 

He  concludes  with  an  appeal  to  the  diemical  world,  wfae« 
th^«  in  the  prefent  date  of  the  (cience,  it  would  not  be  mor« 
philoTophical  to  fay,    ' 
Muriatic  radical,  or^ 


feme    one    word 
analogous  to  it, 

Muriatous  acid. 

Muriatic  acid. 


Muriatic  acid.    . 

h    Inilead  6f    ^  Oxigenifed    muriatic 
acid. 
Hyperoxi^enifed  mu« 
riatic  acid. 

and  fiates  the  arguments  in  bvour  of  either  mode  of  appella* 
tion. 

As  a  warning  to  thofe  who  would  repeat  his  experiment^ 
Ife  relates,  in  the  courfe  of  his  -paper,  an  accident  that  hap« 
pcned  in  his  laboratory  to  himfelf  and  to  Mr.  Vandier,  by 
which  the  latter  gentleman  had  almoft  loft  his  light,  and 
was  wounded  in  the  moil  dreadful  manner. 


A   nav  Method  of  obtaining  the  Gallic  Acid  pure^      By  M. 
FiEDLEfi,  Student  in  Pharmacy*. 

As  aluminc  has  a  great  affinity  with  many  veget^le  fuh-* 
/lances,  I  inferred  that  this  property  might  be  applied  to  dif- 
engage  the  gallic  acid  from  the  extractive  and  the  tanin  which 
always  adhere  to  it ;  and  by  that  means  to  obtain  the  acid  pure 
and  eafily  crydailizaUe.  a^.. 

Mludoa  of  alum     Ejqferiment  1 . — I  diflblved  two  ounces  of  alum  in  boiling 
nectpitated  by    water ;  I  filtrated  and  precipitated  it  by  a  folution  of  potalh  | 
I  feparated  the  precipitate,  and  edulcorated  it  till  the  water 
of  the  lixiviation  no  longer  rendei^  the  muriate  of  barytes 
turbid.  . 

*  Joutnal  dt  Cfabme,  par  Van  Moos*    I.  ^5. 

^  Experiment 


SCIIITTIPIC    K£WS. 

Bxpcrimtnt  2.«— I  mrufed,  to  a  redudlon  of  one  Lalf,  an  Nut-gaHiafured 
ounce  of  good  gall  nuts  in  fixle^n  ouncea  of  water.     The  re-  **  ^**«^f* 
fult  was  a  brown  infufion,  which  after  many  filtralions  conti- 
nued turbid, 

H^   Experiment  3.— I   mixed  with  the  preceding  infufion  the  The  pmtpT&teJ 
^»T|>recipitate  of  abmine,  andfrequcnlly  agitated  the  ml?cture  wit!i  j^j^.^'  ^^ 
a  glafs  rod.     The  neKt  day  I  filtered,  and  obferved  that  the  fufion,  combined 
matter  paffed  perfeftly  clear,  which  convinced  mc  that  the  "^.^^ ^^^  citrac- 
alumfne  had  precipitated  the  cxtra6ivc.     I  waibed  t!ie  preci- 
pitate with  warm  water,  until  the  water  no  looger  blackened  ^ 
fufphate  of  iron,  after  which  I  left  it  to  dry. 

Experiment  4. — As  the  alumine  had  evidently  feparatcd  the  The  ckar  fluid 
extraaive  fubflance  from  the  iufullon  of  gall  nut^  I  could  ^1^;^^  ^^"'^"^^^^^^ 
only  fuppofe  that  the  Itqtior  of  the  filtration  muft  contain  tanin  acid, 
at  the  tame  time  with  the  gallic  acid.     I  afcertained  the  pre- 
fence  of  the  latter,  by  a  folution  of  fulphate  of  iron  ;  and  to 
difcover  the  former,  I  proceeded  in  the  following  manner. 

Expcriinent  5. — 1  dSlTolved  tw^o  .4ifruplcs  of  ifinglafs  in  an  But»  by  tLc  tcft 

ounce  of  water,  and  poured  a  few  drops  of  this  folution  into  °^  '^^«**f«*  »« 

r        .  ♦  ♦      #     contained  no 

the  liquor  of  the  gallic  acid ;   they  did  not  make  it  tufbid  In  tanln^    Confc- 

tlic  lealt;  which  proved  that  it  did  not  contain  any  tanin,  *1'^*'^^' 3^^^^^ 

1*1         •  1      »  1     «  1  1  .-  11^.*^'  combmtd 

,wniob,  with  the  gelatine,  ought  to  nave  formed  an  ewfjuc  with  the  almuiae 

*fubilance,  infoluble  in  water.     /Vs  tlie  tanin  was  not  difcover-  ***  ^P*  I* 


fufed 

I 

J 


l^jlUiIe  in  thji  liquor,  there  remained  no  doubt  of  ils  having  com* 
(jined  with  the  alumine,  which  1  al'certained  in  tire  following 


Experiment  6,-1  digefled  a  portion  of  the  precipitate  of  the  Prettpitate 


infuiion  of  gall  nut?  with  diluted  fitlphuric  acid.     It  was  en-  ^?'  ?*  *7  th 
tirely  difTolved.     Tlie  tiquor  palled  clear  through  the  filter,  acid,  which 
'tut  coloured  by  the  extractive  matter.     I  dropped  in  a  little  ^^f^  ^tf "1 
'f>f  the  ifi(ig1af$  folution,  and  immediately  obferved  white  fila-  tanin'wii  dc^ 
-incnts  fliialfngjn  the  liquor,  which  by  agitation  formed  into  P'^^  ^y »!»«■ 
a  mafs,  poUcllirig  all  the  properties  of  tanned  glue  j  namely, 
of  becoming  elaflic  by  heat,  of  foftemng  by  water,  infolubilitj 
in  alcfliiol,  &:r* 

Experimtttt  7. — The  filtered  liquor,  as  well  as  the  ivate^  of  Thecltirlbliiii 
the  Hxiviatton  in  the  tliird  experiment,  of  courie  held  in  folu-  ^cid^fif^*    * 
tion  nothing  bat  the  gal  lie  acid.    I  concentrated  the  two  fluids  aflTurdcd  fir^ 
by  flow  evaporation,  and  obtained  a  fait  in  fine  needles,  whidh  *^^y***hot  ^jaJfic 
'wartlie  pure  gallic  acid. 
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The  Seven  foUfm;ing  Articles  are  Extras  qf  a  Letter  of  Q it 
VAUauELiN  to  CiT,  Van  Mons  *. 


Chromate  of 
i«HJ  jfl  Frauce. 


Bnenildiii 


I ,  Difcorerjf  qf  the  Chromate  of  Iron  in  France, 
The  chromate  of  iron  has  been  found  in  abundance  in  the 
department  ot   Var :  we  can  now  prepare  any  quantltbs  of 
tilts  metal,  and  itudy  its  properties  in  detail  more  Uian  v 
have  Iiiiherto  bi^cn  able  to  do.     Above  all,  we  can  compofi 
in  a  direfl  way  the  chromate  of  lead,  which  is  a  very  interej 
ing  object  in  painting.     The  chromate  of  iron  may  alio 
ufed  to  form  a  beautiful  green  on  porcelain  or  artificial  lloncsj 

2.  DifcoirrT/  of  tfte  Emerald, 
In  a  mineralogical  tour  which  Cit.  Lelievrc,  member  of  the 
Council  of  Mines  has  jnft  made,  iie  has  difco vexed  a  quarry 
of  emeralds,  which  arc  fo  abundant,  that  they  are  ufed  in  the 
country  to  pave  the  roads.  They  are  found  in  the  environs  of 
Limoges  mixed  witli  granite,  often  wilhout  any  regular  form, 
and  fometimes  crytlallized,  but  thetr  colour  and  tranfparency 
are  not  beautiful. 

3.  Dijcarery  qfthe  Neutral  Phofphate  of  Iron. 
ClL  Lelievre  has  likewife  difcovered  in  the  fame  place  a 
mineral  fufliciently  interciling,  namely,  a  perfefi  phofphale of 
iron,  tliat  is  to  fay,  that  the  iron  is  intirely  falurated  by  the 
phofphoric  acid,  a  combination  which  had  not  hitherto  been 
found  in  nature  ;  it  has  a  red  biovvn  colour,  is  femi-tranfpa^ 
rentj  and  has  a  foliated  texture. 

4.   On  the  Zoonic  Acid. 
Tlie  fijppofeJ  Cit.  Thenard  ha*  jufl  finiflicd  an  examination  of  the  zoonic 

soonkacidisthc  ^^j^^^  in  which  he  appears  to  have  demonftratcd  that  it  is  no- 
thing but  the  acetous  acid  combined  with  a  peculiar  aninial 
matter. 


1 


fltofphace  of 


and  ilie  cobfttdc 
icy  U  irf«nic« 


5.  On  the  Colmltic  Add. 
Cit.  Darracq  has  read  a  paper  to  the  Inftitute,  in  which  he 
Aiews  that  the  acid  found  ju  zafire  by  Cit.  Brugnatelli,  and 
which  he  named  the  cobaltic  acid^  is  abfolutely  nothing  but 
the  arfenic  acid. 

You  fee  that  by  degrees  the  number  of  chemical  fabilances 
dimiuifliesj  whicli  is  a  great  advantage  to  the  fcicnce. 
•  Journal  dc  Chiraic,  par  Van  M^jns*    I,  518. 
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ACCOUNT  OF  BOOKS  OF  SCIENCE. 

Elemenis  qf  Chanijlrtf.  Bj/  J.  Murray,  Lecturer  on  Che^ 
mijlrj/,  i^c.  Eilinburgh,  180L  Longman  and  Recs,  Lon- 
don* 

A  HE  author  of  this  work  appears  to  be  well  acquainted 
with  every  thing  at  prefcnt  kuown  relative  to  the  fciencc  of 
chcmiilry.  He  follows  the  claflilication  of  fubllanccs  accord- 
ing to  tlie  order  of  tlieir  fiTiiplicity,  and  has  gi\^en  a  digefted, 
concife,  and  pcrfpieaous  detail  oi  every  important  tad  con- 
cerning thctr  chemieai  relations* 

The  view  he  takes  of  the  prefent  f!ate  of  our  knowledge 
refpcflmg  the  important  fuhjefl  of  heat  in  ciear^  candid,  and 
falhlafiory.  On  thi*?,  as  well  as  on  other  controverted  poiat** 
after  ftahng  the  leading  argiimeuti  on  both  tides  he  prefents 
his  own  opinion  where  requitite,  in  tlie  mode  11  form  of  a 
query.  On  t!ic  whole,  this  work  inay  ha  confidercd  as  a 
fal'e  and  clear  guide  lo  the  {Indent  of  cheniiilry  ^  and  as  an 
ufcful  courfe  previous  to  the  ftudy  of  the  more  extentive 
fyflern  of  Fourcroy.  B.  B, 
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menu  r«f  chft' 
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J  S^ikihu4  qf  a  Courfi  qf  Ledures  on  ^laturat  and  Experimental 
Fkiiojhphi/,  Bf/  Thomas  Young,  M.  D.  F.  R,  S,  Projejforof 
Natural  Phiiopphif  in  the  Roj/ul  JnjlUutwn  qf  Great  Britain. 
Quarto,  195  pages*  From  tlie  prefs  of  tlie  Royal  Inflitu- 
tton,  where  the  work  is  foldj  and  at  Cadell'^s,  In  the 
Strand,  London, 

This  fyllabus  appears  to  be  one  of  the  moft  complete  and  Young*!  fyllabaa 
accurate  outh'ces  of  fcience  which  has  been  hitherto  pub!iflied.  »' P*i^"»%'»»* 
It  is  divided  into  four  parts  aJid  each  of  thefe  into  fubordinate 
feftlons,  confilling  of  paragraphs  regularly  numbered.  I  can- 
not pretend  *n  this  notice  to  enter  into  any  difculTion  of  the 
numerous  fubjefts  whidi^  in  the  nature  of  tilings,  mufi  be 
very  concifely  ftated  in  luch  a  work,  and  of  which  the  il- 
iuilrations  rnu/l  be  ("oaght  in  tiie  Icdures  of  the  learned  pro- 
felfor ;  but  fome  intimation  of  the  arrangement  and  objcds  Off 
jnlVrudion  will  be  gathered  from  the  titles  as  follow.  Part  1, 
Mechanics.  Ofindudion;  motion;  compolitton  of  motion ; 
centre  of  inertia  and  of  momentum;  accelerating  forces j 
cential  torce*  j  proje^tilos ;  motion  in  given  ftirfaces ;  coUiiion 
4  an4 
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Yoang'i  fjlltbui  and  cncfgy ;  preffure ;  equilibrium  ;  rotatory  power ;  pro*   ^ 
leftweti  ponderance  ;  pradlical  mechanics  in  general ;  geometrical  in--  ^M 

flruments ;  pcrfpeclive;  ilaticsi  fri^lion ;  paflive  flrengtli; 
architetf^are  ;  carpentry ;  wheel-work ;  union  by  twi/iing ; 
economy  of  motion ;  time-keepers ;  raifing  weights ;  friftJon 
wheels ;  carriages ;  comprcfTion  and  extension ;  penetfation 
aiid  attrition;  trituration  and  (kmolition.  Part  11*  Hydro- 
dynamics, OfhydroflatiC  cquilrbriiim  ;  floating  bodies ;  fpe- 
cific  gravity;  pneumatic  equilibrium;  hydraulics;  refiflance 
of  fiuids ;  hydraulic  maciiiiie* ;  pneumatic  machines ;  found  ; 
narmonics ;  properties  of  light ;  dioptrics  and  catoptrics  j 
optical  inllrumcnts;  phylical  optics ;  nature  of  light.  Fart  III. 
Phyfic^,  Of  the  fixed  Hars ;  the  fun ;  primary  planet* ; 
fecondary  planets;  comets*;  laws  of  gravitation;  feiifiblc 
^ffefls  of  the  celeflial  motions ;  pratlic^tl  aftroriomy  ;  geogra- 
phy ;  tides  j  general  properties  of  matter ;  heat ;  elcclricity  ; 
magnetifm  ;  meteorology  ;  natural  hiftory.  Paxt  IV,  Matlie- 
matical  Elements,  Of  qumitify  and  number ;  fpace ;  llic 
coaiparifon  of  variable  quantities ;  tiie  properties  of  curves  ; 
pra^icai  rules  and  table i*. 

The  whole  work,  h  bcautifally  printed,  and  fuch  deroon- 
ftrations  as  occur  are  diftinguifhed  from  the  narrative  or 
enunciation  by  a  fmaller  lype.  The  figure  i  are  e?ctremely 
neat.  A  Tfth  part  is  mentioned  as  probably  hereafter  to  ap- 
pear, containing  a  catalogue  of  t]ie  beft  authors. 


1 


I 


Mk,  blair/s  popular  lectures. 

Mr.  Bkir  has  recently  commenced  a  courfe  of  popular 
Icclure^,  Hi  the  Bloomlbiiry  Difpenlary,  for  the  information  ot 
fcieniiftc  pcrious,  amateurs  of  natural  hiflory,  and  iludents  in 
the  liberal  hiH^  He  propofes  to  explain  and  liluftrate  the 
following  fubjecls  on  Tuefday  evenings^  at  eight  o*clock  : 

On  the  component  parts  of  the  body — the  bones,  cartilages, 
and  ligaments — mulcles,  and  mufculara€lion — the  integuments 
and  membranes — brain,  nervei^,  and  fenfalion^tlie  heart  and 
vafcular  fyllem — the  blood,  circulation,  and  abforption — 
glands*  fecrelions,  and  excretions — refpiraljon  and  animal 
boat — digeUion,  nutrition^  and  growth — utero-gellation,  and 
parturition — the  eye,  and  plienomcna  of  v ifi on— fu unions  of 
tlie  ear,  nofe,  und  moudi — phyfiognomy,  beauty >  and  Ore 
rftlliuns. 
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E^p^nments  an  the  Tranjmijfion  of  Heat  don-nivards  through 
jVfercuty  and  through  OH  contnined  in  VeJfcU  of  ice ;  hy  which 
thofi  ftnids  ure  proved  to  he  proper  Condu/^ors  of  Heat,  By 
jVir*  JoHK  Murray,  LtBurer  in  Cheinifiry,  Materia  Me- 
dica,  and  PItarmaci/f  ai  Edinburgh,  Communiailed  bjf  the 
Author, 

In  a  former  Memoir^  I  related  feveral  eKperiments  made  Review ( 
with  tlie  view  of  dcterminuig  the  qucftion,  whether  fluids  are  ^^(^^^^g 
capableof  ootid uding  caloric,  and  ftated  tlie  fources  of  (allacy  heat  downwards 
by  which  any  Aria  conckfion  from  thefe  is  invandatcd.     The  ^^^^^  *  ^''*"*' 
experiment  caJculaled  to  determine  this  quefiion  with  groaleJ^ 
certainty  is  tjiat  of  heating  a  fluid  downwards  by  bringing  a 
hot  body  into  conla^  with  its  upper  furface;  but  in  making 
this  experiment  a  fonrce  of  error  is  always  prefent  in  the  con- 
cluding power  of  the  vefTel  m  which  the  fluid  is  contained. 
When  the  upper  portion  of  fluid  has  its  temperature  raifed  by 
the  application  of  a  hot  body,  part  of  it  muft  flow  towards  the 
fides  of  the  vefTel^  and  give  out  part  of  iU  caloric ;  the  folid 

Philof,  Journal,  I.  165.  where  by  miftake  the  author's  titl«s 
ure  crroncoufly  given,--- »W.  N, 

Voj,.  L— Afkil,  1302.  R  va»k^ 
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matter  of  tlie  veffel  muft  convey  more  or  lefs  of  this  caloric 

oownwards^  and  communicate  it  to  the  fluid  beneath ;  and 

thus  caloric  may  appear  to  be  conduced  to  a  confidcrable 

depth,  though  the  fluid  do  not  aduajly  poffcfs  a  condu6ling 

power.     In  any  ufual  mode  of  performing  this  experiment, 

this  fource  of  fallacy  cannot  be  intirely  obviated ;  nor  can  its 

effects  be  eflimated  with  fuch  accuracy,  as  to  determine  pre- 

cifely  how  far  any  obfer\'ed  rife  of  temperature  in  a  fluid  is  to 

be  afcribed  to  its  operation. 

Eiror  from  the       It  occurred  to  me,  that  this  error  might  be  "completely 

b*  focminit  it  of  ^^^^^^^  ^Y  employing  a  hollow  cylinder  of  ice  to  contain  the 

ice.  fluid.     Suppofe  a  thermometer  to  be  placed  horizontally  with* 

in  fuch  a  veflel,  its  bulb  being  in  the  axis  of  the  cylinder,  and 

covered  with  a  fluid  at  the  teipperature  of  32^.     Let  a  hot 

body  be  brought  in  contad  with  the  upper  furiace  of  the  fluid, 

or  even  immerfed  in  it,  but  fHU  fo  as  to  be  at  fome  diflance 

from  the  bulb  of  the  thermometer ;  if  the  thermometer  rife  it 

may  be  concluded  that  the  fluid  has  a  conducing  power,  flnce 

the  caloric  could  reach  the  bulb  in  no  other  mode.     Caloric 

does  not  pafs  through  fluids  by  radiation  ;  it  is  cafy  to  perform 

the  experiment  fo  as  to  prevent  the  thermometer  from  being 

heated  by  any  motion  of  the  fluid,  from  immerflng  the  hot  fo- 

lid ;  and  laflly,  no  caloric  could  be  tranfmitted  by  the  fides  of 

the  veflel,  fince  ice  cannot  have  its  temperature  raifed  above 

32*,  and  cannot  therefore  communicate  any  temperature  above 

If  the  thertiio«    that  to  a  contained  fluid.     The  conclufion  tlierefore  fcems  un- 

n^XKtdo  ri/e  the  deniable,  that  if  in  fuch  an  experiment  the  thermometer  rife, 

dudor.        '     caloric  muft  be  conveyed  to  it  by  the  fluid  interpofed  between 

it  and  the  heated  folid. 
Whether  the  op-     It  feeraed  doubtful,  however,  whetlier  the  converfe  of  tiio 
m*f^^lmed"P^^P°^^^^°°  ^^*^^^  ^^^^  equally  good.     If  the  Ihermomoter 
in  cafe  the  tbcr-  were  not  to  rife,  would  this  prove  that  the  fluid  is  a  perfedl 
"fT— N****"°'  non-condu6lor  ?  It  is  not  evident  a  priori,  whether  a  fluid 
contained  in  a  veflTel  of  ice  is  capable  of  being  heated  above 
32^,  or  at  leaft  could  convey  caloric  above  that  temperature 
to  any  perceptible  diflance,  even  allowing  it  to  have  a  con- 
dueling  power.     Suppofe  that  the  heated  folid  is  immerfed  in 
the  fluid,  the  particles  in  conta6l  with  it  will  be  heated,  and 
will  form  an  afcending  current  which  muft  flow  towards  the 
iidcs  of  the  veflfel.    The  ice  will  abftradt  the  excefs  of  caloric 
from  thefe  heated  particles,  and  they  will  return  to  tlie  tem- 
•        •         ■  '*"  ...  perature 


\^r€  of  32^.  It  appears  doubtfal,  thcrefbr*,  i^'hctftcr  iny 
of  the  fluid  benealh  the  heated  fuiid,  fuppofing  k  lu  be 
capabfc  of  eondu(5lmg  caloric,  can  have  Us  tnupcrature  in 
fuch  a  {jtuation  raiTed;  and  !icnce  it  appears  unccr*a?n,  whc- 
Iher  from  the  clrcumflaiicc  of  the  lliermomeier  not  nfing  In 
fiich  an  experiment,  it  could  fairly  be  concluded,  iliat  the 
fluid  is  a  perfe^  non -c on du^Slor  of  caloric. 

There  are  alfo  reafons,  however,  wtrich  render  Ix  probable,  |f  the  heat  be 
Ibat  any  conducling  power  in  the  fluid  if  it  do  cxifl,  may  b^  fhln^thtN^^ILi 
difcovered  by  an  experiment  of  ihh  Lind,  by  the  rife  of  the  abforb  it,  the 
thermometer-  Soppofnig  the  fluid  to  poffcfs  fuch  a  power,  it  *^^[^°ffi^^ 
is  fufBciently  pofllble  that  the  caloric  tnay  be  conveyed  from  fluid  be  a  prifer 
the  heated  folid  through  the  interpofcd  fluid,  {cfpecially  iici^ftdua«r* 
the  quantity  of  the  fluid  be  fmalj)  to  the  thermometer,  more 
quickly  than  it  can  be  cooled  by  the  ice.  Two  fa6ls  render 
probable  this  fuppofition.  ](k.  Ice  is  an  imperfed  conductor, 
and  therefore  abforbs  caloric  Oowly  from  another  body*  If  ^ 
piece  of  ice  be  thrown  into  water  at  iO  or  50**^  a  confiderablc 
time  elapfes  before  the  temperature  of  the  fluid  is  reduced  to 
5^*  ;  4nd  2dlv-  The  celerity  with  which  a  hot  body  gives  its 
calbric  to  a  cold  one,  is,  cateris  paribus,  proportioned  to  the 
difference  between  their  temperatures.  If  the  hoi  body^  for 
example,  have  a  tempcralure  100  dep^rees  higher  than  the 
pold  one,  it  will  communicate  caloric  to  it  with  much  more 
celerity,  than  if  it  were  at  a  temperature  only  five  degrees 
higher.  This  paufc  operates  in  tho  prefent  experiment.  Th« 
difference  between  the  temperature  of  the  heated  folid  fuf- 
pended  over  the  thermoineler,  and  that  of  the  fluid  interpofed 
is  very  confiderable,  and  it  will  therefore  give  caloric  to  it 
rapidly.  On  the  other  hand,  the  dlfierLnce  between  the  tem- 
perature of  the  particles  of  ihc  fluid  that  are  heated,  and  that 
of  the^ice  with  which  they  come  in  contact  muft  be  much  lefs, 
and  llierefore  they  will  part  witli  their  caloric  more  flowly. 
From  this  circumllance,  independent  of  the  flownefs  with 
which  ice  abforbs  caloric,  the  communication  of  caloric  in  this 
experimerit  mud  be  more  rapid  than  its  abflraftibn ;  and 
therefore  if  the  Huid  do  polfefs  a  conducting  power,  tJie  ther* 
mometer  rnuft  be  heated. 

In  reHe^ling  on  this  fuhjcfl  it  feemed  even  pofliblc,  that  the  Whether  the  ' 
fluid  might  be  cooled  fo  much  more  flowly  by  the  (^dfes  of  the  ft«t«m  of  heated 
Vdfcl,  than  it  was  h^ied  by  the  IbUd  fuf]ibnd<^d  in  it,  that  the  2ri!fsrxV.'\^^ 
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ffli^^rf— Tsr^vt^*^^**^  particles  might  accumulate,  ajid  perhaps  at   lengtli 

unleft  the  veffel^ome  in  conta^  with  the  bulb  of  the  thertnometer,  raife  its 

coftduasj  which  temperature,  and  thu^  dvc  the  appearance  of  the  fluid  pof- 
JO  thi»  cafe  tt      ^^  ,    ^.  ^  ,         .    -    .     ,  ,  > 

(.^  mimg  a  conduttjng  power,  though  it  had  none.     J  was  looq 

fatisfied,  however,  that  this  could  not  be  lh«  cafe.  Suppofing 
the  caloric  to  be  ever  fo  flowlj  abrtra6lcd  from  the  hot  parti- 
cles, flil^  the  firatum  of  fluid  direOJy  heated,  can  never  ex- 
tend  beneath  the  folid  wh^ch  is  ihe  fource  of  the  caloric.  It  is 
from  it  that  the  current  of  heated  particles  afcend,  and  ihey  de- 
fcend  by  the  iides  of  the  vefTel,  where  their  temperature  may 
be  reduced  partially  or  intirely.  But  this  defccnding  current 
cannot  proceed  tewer  than  the  point  where  the  afcending  one 
commences,  and  of  courfe  no  part  of  the  fiuid  which  has  thus 
been  d?re£Uy  heated  can  reach  the  bulb  of  the  thermometer. 
In  gbfs  veCels  thii  is  not  the  cafe,  becaufe  in  thefe  cabricis 
given  out  by  the  iides  of  the  veffel,  even  beneath  the  heated 
folid,  which  is  fufpended  within  it.  But  in  an  ice  veffel  there 
is  no  communication  of  this  kind,  as  it  cannot  conduct  caloric 
at  any  temperature  above  32*^, 
the  ther.  The  experiment  then  which  has  been  flated  is  fubje^l  tq 
none  of  thcfe  fources  of  fallacy.  If  the  tJiermometer  rife, 
there  can  be  no  doubt  that  the  fluid  condiifks  caloric.  If  it  do 
not  rife,  it  may  be  concluded,  if  not  with  equal  certainty,  at 
leall  with  the  greateft  probability,  that  it  has  no  conduaingf 
power. 

A  quantity  of  water  was  frozen  in  a  tin  mould,  fo  as  to  forn\ 

f*  *^  *'^'  a  bo!Iow  cylinder  A,  Tl  XllL  Fig.  2.  the  diameter  of  the  ca- 
vity  of  which  was  three  inches,  and  the  depth  5f  inches^  the 
thickncfs  nf  the  ice  forming  its  fides  and  bottom,  being  if 
inch.  A  thermometer  B  was  introduced  into  it  horizontally 
at  the  depth  of  one  inch,  the  bulb  being  in  th^  axis  of  the  cy- 
linder, and  was  frozen  in,  fo  that  the  veflel  was  capable  of 
containing  any  fluid.  It  is  evident  that  by  pouring  a  fluid  into 
this  ice  cylinder,  fo  as  fo  cover  the  bulb  of  the  thermometer  to 
a  greater  or  lefs  height,  and  by  fufpending  in  it  a  heated  folid^ 
any  propagation  of  caloric  through  that  part  of  the  fluid  beneatJ^ 
the  folid,  will  be  aJcerlained  by  the  rife  of  the  thermometer. 
Witef  couM  not  For  making  this  experiment  witb  a  view  to  determine  the 
he  ufed  m  ihcfe  conducting  power  of  fluids,  water  is  altogether  unfit,  from  the 
etpenm      ,  ^    f^gu  lar  property  it  has  of  expanding  inflead  of  contrafling  in 


lut  if  the  ther. 
mometcr  rife*, 
the  fimd  CGti^ 
duds  ;  and  if 
iicCf  the  iiuid  la 
|in>Kab]y  a  Qori' 
cendu^or. 


A  veflel  wat 
Uftmoi  oi  ke. 


htctiiCe  it  con- 


I 


every  rcdudion  of  temperature  from  ^10*  of  Fahrcnlicit  to  S2, 

Suppofe 


mcntioaed. 
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Sappofe  the  Cylinder  of  icp  to  be  filled  with  Water  at  Sl^,  and  near  jz*,  and 

a  heated  lohd  to  be  rufpended  in  it,  the  portion  ot  water  in  ^  ^^  thernw- 

contact  with  the  Tolid,  will  immediately  have  its  temperature  mctcx, 

raifed  perhaps  two  or  three  degrees.     But  by  this  increalc  of 

temperature  it  is  not  expanded,  but  is  contraded  in  voLime^ 

it  becomes  heavier,  and  mud  therefore  fmk  in  the  tiuid  towards 

the  bulb  of  the  thermometer  ;  it  will  be  fucceeded  by  another 

heated  portion,  adefiendtng  current  mufl  thus  be  formed,  and 

the  thermometer  will  have  its  temperature  raifed  by  the  contact 

tif  particles  w  hicli  had  been  diredly  heated  by  the  fufpended 

folid. 

Oil  and  quickfilver  are  not  liable  to  this  fource  of  fallacy.  q\]  andBiercuff 
It  has  been  afcertained  by  Crawford  and  De  Luc,  that  the  do  not  contr«a 
diminutions  of  volume  in  thefe  fluids  from  decrements  of  tern-  J^^^  ^^^  j^^^ 
perature  are  nearly  uniform,  or  at  leafl  at  any  temperature  petiturc  here 
tieceflary  for  performing  experiments  of  this  kind  they  con- 
traft  with  fufiicient  regularily,  as  is  indeed  fufficiently  fliewn 
by  tlieir  ufe  ai  ther  mo  metrical  tluids — With  tlicfe  tluids  there- 
fore the  following  experiments  were  made: 

Experiment  I.  A  quantity  of  almond  oil  was  poured  into  E^pertment  I. 
the  ice  vcHel,  fo  as  to  cover  tlie  bulb  of  the  thermometer  one  Alno^nd  oil  it 
quarter  of  an  inch.     A  fmall  iron  cup  C,  cylindrical,  two  ^^(j-^|  ^^^  ^g^t^i 
inches  in  diameter,  and  flat  in  the  bottom,  capable  of  holding  by  water  poured 
two  ounces  by  meafure,  was  fufpended  fo  as  merely  to  touch  JJJ^a*]ic*ve*i^| 
the  furface  of  the  oil,  and  was  filled  with  boiling  water.    This  ^'r^htiylmmerCU 
was  preferred  to  a  folid  ball,  as  prefenting  a  larger  furface  to  ^^l^^ ^^  ^^ 
the  oil,  and  as  it  was  more  eafy  lo  afcerLain  the  precife  depth  thcrwaoeur. 
at  which  it  was  immerfed.     At  the  beginning  of  tlie  experi- 
ment the  thermometer  ilood  at  32^,     In  a  minute  and  a  half 
It  had  rj fen  to  32|,  in  three  minutes  to  34-|,  in  hve  minutes 
to  3(jJ,  in  feven  minutes  to  37f .     At  this  pomt  it  becanie 
ftationary,  having  rilen  ^|  degrees  of  Falirenheit's  fcale  in 
feven  minutes-     The  temperature  of  the  water  in  the  cup  had 
in  this  time  fallen  to  96**.     The  thermometer,  after  remain ing 
flationary  at  39|  for  fix  minutes  began   to  tall,  and  it  conu- 
nued  to  defcend  at   the  rate  nearly  of  a  degree  in  a  minute 
and  a  half,  till  it  returned  to  32,     At  the  concluiion  of  the  Exc*«irfa«f 
experiment  the  fides  of  the  cylinder  at  the  upper  part  were  the  ice, 
partly  excavated,  the  excavation  was  greateft  at  the  furface  of 
the  oil,  it  became  lefs  as  it  defccnded,  but  it  tiad  taken  place 
m  a  night  degree,  even  lower  tlian  the  byib  of  the  thermo- 
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meter,  (hewing  that  the  fluid  had  been  heated  W  this  depth** 
The  oil  ft  ill  co^'ered  the  thermometer  one  quarter  of  an  inch. 

Experiment  II.  The  experiment  was  repeated^  liie  oil  co»  ' 
vering  the  thermometer  half  an  inch*  Tiie  temperature  was 
as  formerly  52^,  in  three  minutes  tiie  thcmrometer  liad  riJen 
to  32|,  in  ^\  minutes  to  32{,  iq  eight  minutes  to  33,  in  iJ^ 
to  S 1-,  in  15  minutes  to  34^,  at  which  it  became  llatjonary. 
In  tljis  experiment,  diercfore,  ihe  therraomeler  had  rifen  2f 
degrees  in  13  minutes ;  it  defcendcd  as  fiowly  as  in  the  pre* 
ceding  experiment.  In  a  third  experiment  in  which  the  ther* 
iTiomcter  was  covered  three  quarters  of  an  inch  with  oil,  it 
rofe  only  1  i  degree  in  llie  fame  time. 

The  fame  experiment  was  next  repeated  with  quickfiKer 
I  ft.  The  quickfilver  covered  tlie 


E«p«Tn.  Repc- 

tirion  with  mcr-  j^      ^     -^  cylinder  of  ice, 
cuty.   Speedier  J 


tanfmiffion  of  bulb  of  the  thermonieter  one  quarter  of  an  inch.     TIic  (mall 
I        *^'**  iron  cup  was  not  fufpended,  but  allowed  lolloatoniu  furfacej 

^^  and  was  filled  with  boiling  water  gently  poured  in.  The  Uicr- 

^^B  tnometer  began  to  rife  inAantly :  in  one  mmute  it  had  rifen 

^^^^^  from  52^  io  36^,  it  remained  at  that  teniperature,  or  at  Icail 

^^^^^  with  the  increafe  of  half  a  degree,  for  another  minute,  and 

^^^^P  then  began  io  fall ;  in  three  minutei  it  had  fallen  to  35,  the 

^^^^V  temperature  of  the  water  in  the  cup  hai^ng  fallen  to  I02» 

^^^^P  The  thermometer  continued  to  dcfcend  Qowly,  till  it  returned 

~  Io  32°. 

Whether  the  In  this  experiment  there  is  a  particular  fource  of  fallacy, 

fubfidcnctofthcagainll  which  it  was  found  necefTary  to  guard.  From  live 
S'^^^f  thrice  n^^^^^ig  of  '^hc  fides  of  the  cylinder  of  ice  at  Uie  upper  part  by 
can  affta  the  the  contact  of  tlie  heated  fluid,  tlie  diameter  of  the  cavity  is 
I  coMlufiodi?  enlarged,  and  tlierefore  the  column  of  mercury  mud  dimiaiili 
in  height,  in  the  experiment  with  the  oil  this  docs  not  take 
place,  bccaufe  the  water  formed  from  the  melting  of  tln^  ice 
being  ht^vier,  falls  by  the  fi<les  to  the  bottom,  and  fup ports 
ihe  column  of  oil  at  its  precifb  height,  the  one  circundlancc 
counterbalancing  the  other,  0nc€  as  much  ice  as  is  melted,  at 
much  water  is  produced,  and  very  nearly  the  fame  volume  is 
occupied  b)  bollu  II  was  accordingly  afcertained  by  exafl 
nieafurement  at  tlie  end  of  each  experiment  with  the  oil,  that 
it  had  not  funk  perceptibly ;  in  other  words,  tlie  bulb  of  the 
thermometer  remained  covered  with  ti^e  fame  height  of  fluid, 
as  at  tlie  commencement  of  the  experiment.  But  wiUi  the 
^oicklilvex  the  caie  h  othei wife  i  tlie  water  produced  by  the 
^  r      .  melting 
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itielling  of  the  ice  floats  on  Its  Curiacej  and  hence  from  <hc 
enlargement  of  the  diameter  of  the  velTel,  the  height  of  the 
column  of  mercor)'  inufl  be  diuilnilhed.  It  was  therefore  he- 
ceiT»iry  to  afcertain  wkli  accuracy^  whettier  this  diminutuHi 
had  proceeded  fo  far^  as  tliat  the  partities  of  mercury  which 
had  been  in  conlatl  with  the  bottom  of  the  iron  cup,  and  di* 
reetly  heated  by  it,  had  come  in  contad  with  tijc  bulb  of  the 
thermometer.  This  was  kmud  not  to  be  'the  cafe.  At  the  Proofj  th^t  it 
end  of  the  experiment  the  bulb  was  ftill  covered  with  fo  much  *****  "*''* 
ttiercury  that  ihc  cup  floated  Ircely  ;  and  it  was  afccrtained  in 
particular  Ixilh  by  actual  meafMrHmcnt,  and  by  a  gage  frozen 
in  tire  fide  of  ilie  cylinder^  that  tjie  quantity  of  mercury  co- 
vering it  was  ftill  one^ighth  of  an  inch  deep.  As  therefore 
the  cup  niere!y  floated  on  the  furface,  the  part  of  the  tlutd 
dir€&y  lieated  by  U  coulil  not  have  come  in  contact  with  the 
buib.  This  was  hkewife  clearly  eflablifhed  by  the  phenu^ 
mena  of  Uie  experiment  JlfeU' J  die  thermometer  rofe  rapidly 
at  the  commencement  of  it  before  the  quitkfilvcr  coutd  have 
funk  fenfibly,  atid  it  remained  flationary  at  tlie  end  when  the 
full  defccnt  had  taken  place,  although  the  water  in  the  cup 
was  AJli  warm«  On  puCliing  it  down  To  as  to  caufe  it  to  touch 
the  bulb  the  diermonielcr  rofe  rapidly,  a  proof  that  it  had  not 
previoufly  been  in  contact  wiih  it.  In  this  point  of  view  there- 
fore the  experiment  wa'J  unexceptionable,  and  thofe  which 
follow  were  (till  lefs  liable  to  any  fallacy  of  this  kind;  as  a 
larger  quantity  of  fluid  was  inlerpofed  between  the  heated 
body  and  the  thermometer. 

2d,  As  much  mercury  wa^  poured  into  the  veflfe!  of  ice  as  to  Exp.  jv*  Repe- 
cover  the  bulb  of  tlie  thermometer  half  an  inch,  and  water  at  ^*^'^"  '^'I'^h* 
212^  was  poured  into  the  iron  cup  floating  on  iti  furtace*  The  mercmy,      "^ 
thermometer  Jioodat  32,  in  one  minute  it  rofe  to32|,  in  two 
minutes  to  33 J »  in  lliree  minuter  to  33^,  it  then  became  lla- 
tionary,  and  in  hx  minutes  more  began  to  fall.     The  quick- 
iilver  in  the  veOel  was  found  to  have  funk  rather  Jefs  than  una 
quarter  of  an  iiiflu     The  thermometer  therefore  at  the  end  of 
the  experiment  lltll  remained  covered  with  one  quarter  of  an 
inch  of  fluid. 

3d,  When  tlie  experiment  was  made  a  third  lime,  the  bulb  Eip. 
of  the  thermometer  being  covered  with  one  inch  of  quickfil-    *'^i'**'*^' 
ver,  the  rife  of  temperature  amounted  to  thcee*fourth&  of  a 
degree, 

AH 
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V^aritdonof  All  thefe  experiments  were  frequently  performed,    they 

«J»««»-       nearly  agreed,  and  the  abore  are  the  average  refufts.     Every^ 


precaution  was  taken  to  enfure  sctuncj,  in  which  I  was  at.- 
fifled  by  fereral  friends.  They  were  likcwife  occafionally 
varied.  In  one  inflance  the  cylinder  of  ice  was  made  fo  wide^ 
that  a  fmall  thermometer  Was  placed  entirely  within  it  in  a 
horizontal  portion,  and  covered  with  oil,  but  the  refult  was 
nearly  the  fame.  In  others  a  folid  brafs  ball  was  ftifpended  in 
the  fluid  inflcad  of  the  cup  with  hot  water,  but  without  anj 
material  difference  in  the  refult.  In  conftrufting  the  veflel  it 
was  found  neceffary  that  the  ice  (hould  be  frozen  hard^  that 
it  might  contain  the  fluid  without  allowing  any  of  it  to  tran- 
fude ;  and  in  tlie  experiment  with  the  mercury  the  external 
mould  of  tin  was  allowed  to  remain  round  the  ice  cylinder 
to  give  it  flrength,  and  enable  it  to  contain  the  mercury  with- 
out any  riik.  This  however  could  make  no  dHTerence  in  tlie 
experiment,  and  the  refult  was  found  to  be  the  fame  when 
the  tin  was  removed. 
Ek[vebpeiiieiitof  In  all  thefe  experiments  tlien,  a  rife  of  temperatwe  in  the 
Jie  procefs.  thermometer  took  place,  greater  or  lefs,  proportioned  to  the 
quantity  of  fluid  interpofed  between  it  and  the  heated  body. 
From  the  nature  of  the  experiment  this  rife  could  not  be  ex- 
pected to  be  confidcrable,  fince  the  fluid  when  heated  muft 
quickly  have  had  its  caloric  abflraded  by  the  cylinder  of  ice 
in  which  it  was  contained.  Hence  at  a  certain  flage  of  the 
experiment  the  thermometer  became  ftationary,  though  the 
heated  body  fufpended  over  it  ftill  retained  a  confiderably 
high  temperature,  the  communication  of  caloric  to  the  fliiid 
not  being  equal  to  its  abflra6tion  by  the  ice ;  and  when  the 
communication  became  lefs  rapid  than  the  abflradion,  the 
.  tliermometer  began  to  defcend.  In  all  thefe  experiments, 
however,  even  in  thofe  in  which  the  largcft  quantity  of  fluid 
was  interpolcd,  the  rife  of  the  thermometer  was  unequivocal, 
and  in  feme  of  them,  coniidering  the  circumftances  of  the 
experiment,  very  confiderable. 
::<mclufion«  The  This  rife  it  appears  to  me  impoflible  to  afcribe  to  any  other 
^^liJb^Mau  ^^^^^>  ^^^"  ^^  ^  power  in  the  fluid  to  condud  caloric.     Any 

other  that  might  be  imagined  can  be  proved  not  to  exHl. 
I'or  the  fides  of       Thus  it  is  evident,  that  the  fides  of  the  veflel  could  not 
»t  w^laf^  convey  to  the  fluid  in  contaa  with  the  bulb  of  the  thermo- 
meter, any  part  of  the  caloric  it  received.     Ice  in  common 
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with  any  other  folid  vmy  at  temperatures  below  its  melting 
point  cundu^  caloric ;  but  as  it  caiinut  pollibly  exlA  with  a 
temperature  above  32®,  it  cannot  communicate  any  tempe- 
rature above  that  to  a  fluid  in  conta^  with  it,  and  confcquenti/ 
it  could  not  contribute  in  the  above  experimenls  to  raife  the 
thermometer  above  diat  temperature* 

The  experiment  was  performeil  in  Aich  a  manner  that  na^eiclierwMtlie 
motion  was  occaiionctl  in  tlie  fiuid  capable  of"  conveying  any    "    **^*^     * 
part  of  it  dirediy  heated  to  the  bulb  of  the  thermometer ;  and 
indeed  the  regular,  and  in  fonie  of  the  experitnentii,  the  flow 
rife  of  the  thermometer  h  inconfittent  willi  the  fuppolition  of 
caloric  being  communicated  hy  any  caufetifthis  kind. 

Jt  has  been  proved,  that  an)  current  produced  in  the  fluid  ""'  coMMiny 
by  the  conta^  of  the  heated  folid  could  not  be  tiie  mean  of^fc^nd* 
c<mve>  ing  caloric  ;  tor  if  die  fluid  be  fuppofed  to  have  no  con* 
Judging  power,  fince  tJie  fides  of  the  vcifel  are  likewlfc  inca- 
pable of  communicating  any  increate  of  temperature,  the  por- 
tion of  fluid  beiKMth  the  furface  could  not  pollibly  be  diflurbed 
by  a  heated  folid  merely  refling  on  that  furface.  Even  if  the 
folid  were  immerlcd  to  fome  depth  in  the  fluid,  it  is  only  from 
the  glides  and  under  part  of  ii  that^  current  could  rife,  and  of 
courfe  no  part  beneath  that  level  could  be  aflccled^ 

Jt  has  likevvifc  been  fliewn,  tliat  the  rifu  of  the  thermome-  nordM  tbe  m«r< 
ter  cannot  be  alcribed  to  the  contaa  of  particles  diredly  heated  (ICf^^^oihT^ 
by  the  folidj  and  reaching  the  bulb  from  the  hnking  of  thethennoineteri 
cohimn  of  tluid  by  the  ciilargctnent  of  the  diameter  of  the  vef* 
fel  from  the  melting  of  the  ice ;   I  ft.  bi^'caule  In  Uie  experiment 
with  tiie  oil  thi>  I  in  king  did  not  take  place,  the  w^ater  pro- 
duced I'upporting  the  oil  at  the  lame  height ;  and  2dly.  be- 
caufe  even  in  the  experiments  with  the  mercury,  the  dimi- 
mution  did  not  take  place  to  that  extent  whkh  would  have 
been  neceflary  to  have  brought  tlie  particles  which  were  heated 
on  the  furface  of  the  fluid  into  contaO  with  the  ihermo meter, 
as  wm  pruved  by  actual  mcafuremcnt,  and  by  tiic  phenomena 
of  the  experiment  itfelf. 

Lafdyr  the  caloric  which  reached  the  bulb  of  the  thermo-  nor  waitbei 
HiCter  could  not  Jiavc  been  pro|>agaled  by  radiation,  bccaufc  ^'^''"'^*^  ^ 
caloric,  it  has  been  proved*  does  not  radiatf  through  traitfpa* 
rent  fluids ;  and  it  cannot  even  be  fuppofed  capable  of  palling 
by  radiation  through  an  opatjuc  fluid  as  nicrcury.     The  laft 
point  is  obvious,  and  1%  of  itle'f  decifive  vtiih  rilpedt  to  thi$ 


ojbfeAIon.     Bat  even  iht  firfty  that  caloric  does  not  radiiat^^ 

tkrough  a  tranfpar^t  fluid,  has  been  fufficiently  proved  by. 

the  experiments  of  C.  Rumford;     t  fhall  add  one  of  a  fimilaf 

kjnd  made  with  the  particular  apparatus  ufed  in  the  preceding^ 

fezpenmentt  of  experiments,  which  appears  to  roe  fufficiently  decifrvc.     The 
ndiatioB  s  with  ^,  .       •      .1      ^  ...  .       .  ,       ., 

ftmarlu*  thermometer  m  the  ice  cylinder  was  covered  with  oil  one 

quarter  of  an  inch,  and  the  cup  was  fufpended  over  it  in  fucli 
a  manner  that  the  bottom  of  it,  though  near  to  the  furfiatce  of 
the  oil,  did  not  touch  it.  fioHing  water  was  poured  in,  the! 
tiiermometer  rofe  fcafcely  one  degree  in  five  minutes,  and  did 
not  rife  more  in  any  longer  time.  It  has  been  fliewn  that 
when  the  thermometer  was  covered  with  one  quarter  of  an 
inch  of  oil,  and  the  cup  filled  with  warm  water,  was  fufpended 
ib  as  to  touch  the  furface,  it  rofe  in  feven  minutes  5f  degrees; 
Had  this  rife  been  owing  to  the  communication  of  caloric  by 
radiation,  the  variation  in  the  experiment  which  has  juft  been 
rdated,  could  not  have  produced  any  change  in  the  refult* 
The  communication  of  temperature  by  the  coriduSting  poner  of 
the  fluid,  muft  be  facilitated  by  the  conta6l  of  the  fluid  with 
,  Ihe  heated  folid,  but  the  communication  of  it  by  radiation  re- 
quired no  fuch  aid,  nor.  could  it  be  promoted  by  it.  The 
mere  circumftance  of  the  heated  folid  not  touching  the  fluid, 
*  could  make  no  difference  with  refpe^l  to  the  one,  but  muft 
make  the  moft  eflfential  difference  with  regard  to  the  other, 
and  the  experiment  clearly  proves,  tliat  even  through  tranf- 
parent  fluids  caloric  does  not  radiate.  The  flight  rife  of  tem- 
perature that  took  place,  is  owing  to  the  caloric  pafTing  partly 
by  radiation,  and  partly  by  communication  by  the  medium  of 
the  air  to  ihefurjace  of  the  fluid,  and  from  that  it  is  conveyed 
by  the  conducing  power  of  the  fluid  to  the  thermometer.  The 
proof  of  this  is,  that  even  with  mercury,  a  flight  rife  of  tem- 
perature was  mdicated  when  the  experiment  was  performed 
in  the  fame  maanner.  When  the  cup  with  hot  water  was  fuP- 
pcnded  over  the  mercury  covering  the  bulb  one  quarter  of  an 
inch,  but  not  touching  it,  tlie  thermometer  rofe  one  degree. 
MckAof  te-  It  may  therefore  from  the  whole  of  thefe  experiments  be 
^^^^  concluded,  that  the  obferved  rife  of  temperature  was  owing 

fo  the  fluid  conducting  the  caloric,  fince  no  other  caufe  can 
fiiirly  be  affigned.  I  have  not  fubje6ted  any  other  fluid  to 
experiment,  becaufe  it  was  difficult  to  find  any  of  a  nature 
fufficiently  different,  which  the  ice  would  have  been  capable 
'^    ■■    .'■  of 
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of  containing*  But  if  it  be  praved  that  oil  and  mercury  are  ca^ 
pablc  ofconduding  caloric,  it  will  be  admitted  ris  t'ufHctently 
probable  that  otber  tluids  inuft  have  a  fimilar  power.  Of 
ihefe  two,  mercury  it  is  probable,  from  thcfe  experiments,  h 
the  beft  condudor*  as  the  rife  of  die  thermometer  took  placp 
in  it  much  more  rapidly  than  in  the  oil.  That  the  temperature 
^iid  not  rife  higher  in  it  than  in  the  oil,  feems  to  have  beeh 
owing  partly  to  its  greater  mobihly,  by  which  its  parts  would 
move  towards  and  Irom  the  ice  with  more  celerity,  and  partly 
io  its  better  conducing  power,  by  which  it  would  give  out  its 
caloric  more  tjuickly  to  the  large  fuperficies  of  ice  with  which 
it  was  farrounded.  It  was  accordingly  obferved,  that  the 
fides  of  the  ice  cylinder  were  more  excavated  in  the  experi- 
ments with  the  mercury  tlian  in  Ihofe  witli  the  oil. 
Edmhurgft,  Feb.  21,    1602» 


II. 

Dcjinption  qf  a  nem  Efcapemeui  for  Waicka,  tannicd  bj  Mr* 
John  De  Lafons  *. 

1  HE  in\^entor  flatcs,  that  fincc  the  pcrfe^ion  of  chrono-  The  perfeaioA 
meters  coniifls  more  in  the  L-qualily  of  impure  given  to  tlie  ^*'  chwoomcttfs 
balance  than  to  any  other  caufe,  lie  has  contrived  the  prcfent  on  tbe*€q""^4|^ 
cfcapement  for  giving  fuch  an  impulfe ;  wtlh  the  avldilional  of  the  ir 
qualities  of  locking  the  wheels  without  fpring  work  perjfe^y  ^'^*"  ^ 
fafe,  and  unlocking  thetn  with  Icfs  confumptitjn  of  power  tbati 
in  any  other  cfcapediCiU   he  knuws,  bctaufe  the  wheels  do 
not  bear  againft  thu  hxking  witli  more  Uiaii  one  tenth  part  of 
the  whole  prelFure  from  tlie  main  fpring,  which  lafl  circum- 
ilancc  he  conceives  to  be  perfe^lly  new^. 

He  retuarks,  tliut  the  equality  of  impulfe  has  been  cfFe^ed  EfcipcTiientf  af 
with  great  ingenuity  by  Mr.  Mudge  and  Mr.  Haley;  but  **t  JJ^*"^se  M 
the  fame  tioie  he  objeds  to  the  eftapement  of  the  Ibrnicr,  on 
account  of  its  extreme  difficulty  and  exptri^cej  and   to  that  of 
ghe  latter^  foe  its  vpry  compound  locjui^g.     And  he  aifo  re- 

•  From  the  Tranfa^ions  of  the  Society  of  Art?.  1801.  A  pre* 
mium  of  thirty  guinea*  was  given  by  the  Society  to  the  inventorj 
i  ba«e  not  copied  the  letter  prefs,  as  I  wiHie  J  to  render  the  defcrip- 
lion  rathtr  morenunutc  than  was  neccffnry  in  that  plicc— N. 


S5!2  bBSCRirTlOX    OF    A    NEW    BSCAPE^MENT. 

plte&  to  fomtt  obfervations  which  were  made  at  the  commitlee 
o£  the  Society,  which  do  not  require  to  be  ilated  here. 
Defcnption  of  a      pi^te  XIV.  cxhibiU  the  efcapemehti  where  the  Tame  letters 
Its  parti*  denote  the  Came  things  in  all  the  figures.     A  is.thefcape- 

.  wheels  B  a  pallet  lever  on  an  arbor  with  fine  pivots,  having  at 
.Its  lower  end.  Fig.  1  and  Q,  a  remontoire,  or  fpiral  fpring,  C, 
feed  with  a  collar  aiKl  flud  as  pendulum  fprings  ufually  are^ 
fa[  H  reprefents  the  balance,  having  upon  its  verge  K  K,  a 
pallet  D,  confi fling  of  two  arms,  which  carry  a  fmall  roller 
moveable  on  line  pivots ;  and  alfo  certain  other  pallets  £,  re- 
prefented  more  fully  in  Fig.  V,  the  plan  of  which  parts  is  fecn 
in  Fig.  I,  at  K  and  D.     F  is  an  arm  which  ferves  to  move 
two  locking  pallets  a  and  b.     It  is  continued  beyond  the  cen- 
ter of  motion,  in  order  that  it  may  balance  itfelf  in  all  po(i» 
tions,  and  at  the  part  moft  remote  from  the  balance  there  are 
a  couple  of  ftuds  and  fcrows  to  adjuft  and  bank  the  quantity  of 
ih'otion.     The  lafl  mentioned  pallets  have  their  faces,  portions 
of  circles,  and  they  move  on  an  arbor  with  fine  pivots,  as  may 
be  feen  at  Fig.  2  and  4,  in  which  figure  alfb  it  is  to  be  ob- 
ferved,  that  the  arm  of  the  locking  pallets  is  formed  info  ft 
triple  fork,  tlic  branches  of  which  are  expofed  to  the  adion  of 
two  pallets  E  before  mentioned. 
Perfomumceof      From  the  above  delcription,  and  the  confideration  of  the 
^^"^ThefcS*'^  figures  it  will  be  apprehended,  that,  fuppofmg  the  maintain- 
%^eel  wind!  up  ing  power  to  urge  the  wheel  A  forward,  and  the  balance  to 
a  kver  and         j^  j^j.  j,^  motion  by  external  means,  the  lever  pallet  B  will  be 
JJl^ght'bxadc-  wound  up  to  its  pofition  in    Fig.  1.  by  the  tooth   I   of  the 
tent,    '^^y*;*  wheel,  at  which  inflant  the  tooth  5  refls  upon  the  pallet  a. 
luring  lever  ren-  Suppofe  the  balance  to  move  in  the  direction  of  tlie  fniall  ar- 
derithehoWof  row  near  D,  the  verge  pallet  D  will  juft  pafs  tlie  end  of  the 
^dkngtriight.  ^^^^^  pallet  B,  at  which  moment  one  of  the  two  unlocking 
ft.  The  balance  pallets  £  will  carry  before  L  the  arm  F,  and  unlock  the  pal- 
**"J°^*  5***  j^  let  a,  and  confequcntly  the  wheel  will  drop  with  its  tooth  4* 
mo  tlie  lever,      upon  b,  and  the  lever  pallet  B  will  be  fet  at  liberty  by  the 
and  this  ftrikes  advance  of  the  tooth  1,  to  a<3t  upon  the  balance  by  the  pallet 
bJaace  arbor.     P*  Until  B  is  flopped  againfl  the  tooth  2,  as  feen  in  Fig.  5. 
3.  In  its  return  By  (^i,  means  the  balance  receives  the  fame  invariable  im- 
unteckathc^^P**^^®  at  every  fecond  vibration.     In  its  return  the  oppofite 
wheel,  which     unlocking  pallet  takes  the  other  external  arm  of  the  fork  of  the 
S^k'I^r,^\No.^^^'ngP^^«^'  a»^  ^y^^  means  unlocks  b.     The  wheel 
i»  *»  h  ^^)    iniraediately  drops  forward,  ahnoii  through  the  fpace  of  ono^ 

tooth. 


^ 


tooth,  fo  thai  the  tooth  1 ,  Ftg,  5,  falls  upon  thu  pallet  n, 
mhWe  tlve  hJoLh  5  winds  the  Icrer  pallet  B  again  iirto  the  pu- 
iilion  exhibited  in  Fig.  1.  And  the  balance  upon  its  rHurn 
receives  a  lecQnd  iropulfe  under  the  cijrcunxHaiaccs  already  de- 
ified. 

It  remains  only  to  be  Hiewn  in  what  manner  the  middle  The  dcfern-nsr 
pfong  of  the  fork  is  t-niploycd.  In  ufe  is  to  feture  the  lock-  '"c3^''^F  H*'/-" 
iug  of  the  palJets  a  and  b.  When  the  imlocking  is  performed  and  arc  very  * 
hy  die  a^ion  of  either  of  the  pallets  m  m.  Fig,  4,  the  niiddle  ^^'^^ 
p^ong  falls  into  the  fniall  notch  in  the  roHer  n,  which  hes  be- 
tween thofe  pallets ;  and  when  the  unlocking  is  perll^rmed, 
apd  either  u  or  1/  has  received  its  tooth,  the  qrm  F  renders  it 
ImpofTihle  it  fliould  be  accidental {y  difengaged,  becaufe  that 
arm  is  prevented  from  returning  by  the  circular  face  of  ti^  pa  ft 
which  it  coiild  not  return  at  all,  if  tfie  notch  or  excavation 
were  not  made  to  permit  to  paf?  at  the  proper  time, 

Lailly,  as  the  pallet  lever  B  always  retls  again  ft  one  of  the  Light  prcfRim 
teeth  of  the  wheel  A,  the  prcfhire  againft  the  pallets  a  or  ^  *>ii  the  dcBcou 
may  be  rendered  extreuiely  light,  fo  as  to  dedu^  fcarcely  any 
tiling  from  the  momentum  of  the  balance  at  unlocking. 

Fig*  3,  e>diibits  a  fimpler  mode  of  con/lrudion,  in  which  a  Another  coa- 
fpring  is  fubftituted  infte-ad  of  the  pallet  lever  with  its.  fpiral.  ^'"^i<*» 
The  inventor  remarks,  that  he  fljould  prefer  this  conftruftion 
for  a  clock,  but  that  the  di  fad  vantage  from  the  weight  of  tiie 
fpring  in  diirerent  pofi lions  is  obvious  ^» 
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Heimrki  on  the  Proccffes  for  clartft/tng  Liquids. 
Fa&mentilr. 

(  Contin  ued  from  page  23  4^ J 

Nevertheless,  though  the  ufe  of  the  filter  for  water  in-  Filrc^ed  w.terlr 
tended  to  be  drank  is  of  high  antiquity,  we  muft  con tefs  that  ^^'^^^J^^''^'' 
the  fountains  con flru tied    for  this  purpofe   not  ordy  deprive 
them  of  the  eartli  which  rendered  tiieiii  muddy,  but  likewifc 


♦  Some  account  of  Time-pieces  and  Efcapementt  arc  given  in 
ibe  Philofophicai  Journal,  Quarto  Scri«,  I.  5^,  429,  11,  50.  III. 
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^  cf^ftper-abbnduiee  of  aif  with  which  thejlu-^  foxn^tiikM - 
imprc^^mted^  and  gives  them  that  Iightnefs  or  briiknefs^  which 
is'fbiiiKl  in  the  waters  of  the  Seine  in  a  greater  degree  than  in 
an^  other  known  dream.  The  'prcK>f  of  this  isi  that  by  re- 
peated titrations  we  may  render  water  fiat^  heavy  and  iin«r 
wliolefome. 

Thus  when  the  fpecific  gravity  of  the  water  of  the  Seind  is 
required  to  be  determined,  it  is  advifeable  to  take  it  from  the 
*  river  at  the  time  when  it  is  limpid^  or  leave  it  to  clear  by 
fttbfidencej  and  not  to  take  that  in  preference  which  has  beer^ 
Altered;  lor  though  this  operation  renders  waters  clearer^  it- 
changes  them  remarkably^  by  depriving  thern^  a^  has  been 
obferved,  of  the  air  which  they  contain  in  fuper-abtindance.    ^ 
I  know  a  perfon  whofe  palate  was  fe  accuftomed  to  water„  - 
that  he  could  diftinguifh  by  the  tade  water  filtered  through 
fand,  from  that  which  had  not  been  (b  filter^.    The  latter 
appeared  to  him  more  iapid  and  lighter ;  which  proves,  ho 
doubt,  the  privation  of  this  air,  a  fa6t  which  may  alfo  be  very 
ea^ly  aicertained  under  the  receiver  of  the  air«pump. 
lie  filter  ^an-       Certain  individuals,  who  arc  intoefled  to  maintain  the  con-** 
mO/^Mtw       trary  io  what  is  here  afTericdi  have  affirmed,  that  if  water 
were  continually  forced  to  paf^  through  18  feet  of  fadd  of 
grave)  upwards,  it  would  be  purified  not  only  of  heterogene- 
ous matters,  but  completely  purified    that  is  to  fay  of  its  felts. 
This  prejudice  was  fuch,  that  in  order  to  fupport  the  notioii 
the  following  reafoning  wa*?  ofiorcd  : 

*  If  thefe  filters  be  fufficieiit  to  deprive  water  of  its  air,  why 
fhould  not  the  fame  operation  be  equally  proper  to  deprive  it 
of  the  falls  with  which  it  is  charged  ;  but  no  attention  was 
jJtid  t6  the  circHmftance  that  thcfe  falts  held  in  folution  in  the 
water,  being  fpecifically  heavier,  pafs  along  with  it  through 
the  fmallefl  apertures,  whereas  air  being  fpecifically  lighter, 
and  exifting  in  a  different  flate  from  that  of  tlic  falts,  is  eafily 
feparated.  And  this  proccfs  of  application  was  propofed  to 
be  applied  to  fea  water  in  order  to  render  it  potable.  Tho 
operation  has  even  been  announced  to  the  government  as  new 
and  ingenious.  It  confided  in  a  filtration  efifecled  by  forcq 
in  a  dire6tion  contrary  to  that  of  gravity. 

But  the  union  of  faiine  matters  vyith  water  has  not  a  purely 

siechanical  divifion.    Tliey  are  not  interpofed  as  fome  philo^ 

fopliers  have  pretended,  but  perfedly  diflblved  irt  water,  aiid 
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^offefi  tt»e  fame  fluidity.  Tbefe  fults  confcqueiUfj  become 
capable  of  parting  through  the  imed  fillors.  No  other  mearii 
but  evaporation  is  thcreforti  adopted  to  feparatc  water  from 
the  faline  fubllaiices  which  it  holds  in  Jblutian,  and  confe* 
quentiy  difi illation  alone  can  pr<*ducc  this  defirable  cfTe^. 
Bui  to  return  to  the  general  cfledb  ofliltration: 

Independently  of  the  Alters  here  mentioned^  water  h  alfijThe  filtcnnf 
clarified  by  means  of  tht?  ftones  called  ftlfcring  flones.  OF  thefe  ^*'** ' 
there  are  feveral  kinds.  They  are  very  parous,  becaiifc  fand 
enters  into  the  greateft  part  of'lheir  compofition.  Thefeflonci 
being  excavated  are  lilJed  witJi  water.  The  fJyid  gradually 
infinuates  itfelf  through  their  pore;,  and  appears  on  tlie  ex- 
ternal f  urface  in  the  iorm  of  drops  of  coniiderable  tlearneft, 
which  fall  into  a  vcfTcl  placed  beiieatiL 

It  is  necefllary  that  thefe  Hones  Ihould  be  pr evloufly  wafhcd  how  j 
by  filtration  of  a  large  cjitantily  of  water.  It  is  obfervcd,  that 
even  for  feveral  days  the  water  acquires  a  difagreeable  tafte, 
owing  to  the  foreign  matters  diirotved  by  this  fluid  in  \H  paf- 
fage  through  the  ilone.  Water  thus  clarified  cannot  be  fit 
for  ufe  until  it  palfc*  tlirough  intirel  v  deprived  of  tafte. 

In  general  the  filtering  Itone,  though  highly  extolled,  is  a  ii  Ts  a  Vil< 
bad  inllrument  to  procure  good  watrr ;  for  the  fiUralioh  h  t'i^*o*=^ 
made  very  flowly,  and  very  often  ftops  allogelhcr,  if  the  iri- 
ner  and  exterior  furfaces  of  the  (lone  be  not  rubbed  from  time 
to  time  with  a  coarfe  brulb,  to  detach  the  earth  which  the 
IPIrater  depofits.  To  thefe  inconveniences  no  doubt  it  is,  thai 
"^e  ought  principally  to  attribute  the  difafe  into  which  thi^ 
Itlnd  of  filtration  k  fallen* 

It  now  only  remains,  that  we   (hould   fpcak  of  the  other  Clarffylng  ^ 
procefTes  which  are  ufcd  to  give  that  perfed  liinpidily  to  fe-  ^"^thef 
veral   fluids,  which  they  can   never  acquire  by  fpotrtancous 
clarification  or  by  filters,  whatever  may  be  Llicir  ftruclure. 

Though  it  is  true,  that  the  remarkable  opacity  of  fome  Opncky  from 
fluids  is  owing  to  the  interpofition  of  particles  not  difTolvcd,  *^Py^*=^  ^'"* 
but  merely  fufpended  in  confequencc  of  their  extreme  divi- 
fion;  it  is  alfo  certain,  that  under  other  cj  re  urn  fiances  the 
dcfcdl  of  tranfparency  depends  in  tire  ly  upon  the  incomplete 
folubility  of  one  or  more  bodies  contained  in  thefe  fluids^  h 
tliat  in  order  to  give  tliem  the  delired  limpidity,  we  mufl  ne. 
cetlarily  have  rccourfe  to  the  methods  which  increafe  the  fo- 
iubiljty  of  llie  fubilanccs  in  c|udtion,  or  el!e^  its  total  Icpa* 
ration. 
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nai0f9^hj€a»     Albamen,  gelatine,  the  acidi,  certain  fidts,  lime.  Mood, 
pmd  alcohol,  may  in  many  cafes  concur  to  operate  the  clarifi- 
cation of  certain  fluids,  for  which  the  common  filters  would  be 
infufficient.     Neverthelefs,  .thefe  agents  cannot  be  indiflfbr 
|iently  ufed,  and  (he  preference  given  to  one  rather  than  the 
other  always  requires  to  be  determined  from  a  knowledge  of 
the  fluid  to  be  clarified.    Accident  has  (hewn  for  example, 
that  two  handfuls  of  marie  reduced  tp  coarfe  powder,  and 
thrown  into  the  fruit  in  the  prefs,  clarifies  cyder  and  fmall 
pyder, 
Albomen  tnd         The  eflTed  of  the  albumen  and  gelatine  is  prindpaUy  (eep 
f  ^'*^'*«iinM  "*  ^  vinous  liquors.     For  this  reafon  alfo  they  are  ofed  in  fining 
j^  wine,  that  is  to  fay,  in  producing  that  bright  cleamefs  which 

they  can  feldom  acquire,  and  preferve  by  fimple  r^pofe.  lo 
this  cafe  it  is  fuflicient,  that  one  or  the  other  of  thefe  two 
fubfiances  ihpu}d  be  diflblved  in  a  fmall  quantity  of  water, 
fnd  the  folution  mixed  with  the  cold  wine.  A  (hort  time  afr 
terwards  a  kind  of  net-work  is  fcen  to  form  itfelf  through  the 
If^hole  fluid,  and  (oon  aflen^'afd^  t|iis  net<rWork  contracting  ia 
all  dire^ions,  colleds  all  the  forejgu  fHhftaqces,  and  carriei^^ 
them  to  the  bottom.  . 

In  other  tiifkpces  it  is  neceflary  to  heat  the  fluids  with  which 
the  albumen  has  been  mixed,  and  in  thefe  cafes  the  clarifying 
is  effe^ed  at  the  infhint  the  mixture  begins  to  boil.  Mo/l 
fyrups  are  clarified  by  this  procefs,  and  hitherto  no  other  pro- 
ofs has  been  difcovered  to  produce  a  better  e^cQ.  It  has 
^Ifo  been  obferved  tliat  albumen  alune  is  not  always  fufficieivt 
to  clarify  liquids,  even  though  they  be  heated  fi^fficient  t^ 
In  fome  in-  caufe  tliem  to  bqil ;  b»^t  that  it  is  nccclfary  to  afi^fl  its  adion 
ftaacet  an  add  y^y  means  of  an  acid,  or  fait  v^'ith  excefs  of  acid.  In  proof  c^' 
this  we  may  offer  the  clarification  of  whey  as  an  o^ample. 

In  fa6t,  it  is  proved  that  whey,  in  which  albumen  has  been 
mixed,  does  not  admit  of  the  coagulation  which  carries  the 
cheefy  matter  along  witli  it,  unlcfs  a  portion  of  acidulous 
tartarite  of  potafli  or  vinegar  be  added  at  the  inflant  the  boil^- 
ing  begins. 

It  may  alfo  be  conceived  that  the  quantity  of  acid  requirit^ 
to  be  added  in  this  cafe  always  bears  relation  to  the  flate  of 
the  fluid,  and  that  it  would  be  abfurd  to  pretend  to  ii\  thf 
dote  in  an  invariable  manner. 
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advantasfeoufly  ufed  to  cliinfy  fptrituous  Crttm  ufed  to 
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liquors.  One  or  two  fpoonlalls  for  each  French 
Englifh  quart  are  fuflicient  to  produce  liiis  effe6i^  without 
heat,  in  the  courfe  of  a  few  hours.  But  as  hi  this  clarification 
there  alway»  remains  fome  cheefy  particles  i'ulpciided  in  the 
fluid,  on  account  of  their  great  fublilty,  it  i*  neceflary  lo 
complete  iJie  proceQ  by  fiibfequent  filtration, 

Laftly,  there  are  fluids  whichj  in  order  to  become  cleaTj  Mere  htga 
require  only  to  be  heated  nearly  to  the  boiling  point.  Thefe 
arc  prrncipally  (mcIi  as  owe  their  opacity  to  fuhllances  which 
cannot  be  completely  diffolved,  unlefs  the  temperature  of  the 
folvent  be  raifcii  confiderably  above  tlie  natural  ftate*  Many 
faline  folutions  are  in  this  cafe,  and  tliote  who  are  bulled  in 
chemical  refearchct  have  frequent  opporlunltles  of  oblerving 
them. 

Moft  of  the  juices  of  plants  newly  expreiTcd  may  be  partly  Chrifiei  the 
clarified  by  heat.     The  chemlH  h  therdbre  in  Uie  habit  of  re- J^[="  of  plaobi 
curring  to  tliis  metliod  with  refpecl  to  the  juices  which,  on 
account  of  tlieir  denfity  and  ^ifcidityi  are  not  capable  of  being 
filtered. 

It  frequently  happens  tliat  a  very  flight  degree  of  heat,  ap-  Vcgctabte  albu*  , 
plied  to  exprefled  and  filtered  juices  of  certain  plant?,  ^jn  incn prccipitiiw 
render  them  at  once  turbid;  in  which  cafe  the  flcjcculeut  mat- 
ter Uiat  floats  in  the  liquid  fettles  at  the  boiloni  oi"  tlie  vedch 
This  fabilance  was  confldcred  by  Roueile  the  younger  as  the 
vcgeto  animal  matter  of  wheat ;  hut  I  fjiewcd,  in  1772,  that 
it  is  a  fubliajiee  fimilar  to  the  white  of  egg :  which  provl^s 
that  we  were  authorized  at  that  period  to  reckon  the  albumen 
among  the  produftji  of  the  vegetable  kingdom* 

I  mull  inlift  on  an  important  obfervation,  that  in  general  Caution  i 
it  is  ncceflary  to  feparale  the  magma  which 
liquors  clarified  in  albumcOj  particularly  when  in  order  to 
concentrate  thefe  fluids  it  is  necellary  to  evaporate  them  by 
boiling.  Without  tliis  precaution  we  ili^ill  fee  the  fame 
magma  difl'olvc,  and  the  fluids  become  more  turbid  than  lliey 
were  bctbre  die  clarification.  For  a  like  real  on  it  is  that 
foup^,  which  have  not  been  Ikimmed  in  lime,  always  retain  a 
cloud}  and  unp  leal  ant  appearance. 

Though  the  ufe  of  albionen  to  clarify  the  juices  of  certain  I«  whit  eat! 

vegetables  is  con iiderable,  it  i^  not,  however,  exempt  from    ^'"^^i****'^!** 
.    *  .  '     u    r  ^  1  men  ii  hartlul, 

inconvenience.      One  ot    thefe   mconveniences  i%,   tliat    it 
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changes  the  nature  of  thefe  duids  fo  much,  that  tlieir  ibedical 
properties  arc  partly  deftroyed.  What  happens  to  certain 
pharmaceutical  preparations^  fuch  as  decodions  of  medicines^ 
when  white  of  egg  and  heat  is  ufed  to  ckirify  thenn  i*  ^^1 
known;  for,  in  that  cafe,  they  beconie  almod  inefTediial, 
if  care  has  not  been  taken  to  double  the  proportion  of  in- 
gredients which  enter  into  their  compofition.  Lewis  has  ob- 
ierved,  that  this  operation  deprives  the  (yrup  of  diacodium  of 
all  its  medical  properties. 

Such  are  the  obfervations  whibh  I  have  thrown  together  re- 
fpcdtng  clarification.  My  defign  in  communicating  them  has 
been  to  prove  that  this  operation,  though  (imple  in  appear- 
ance, cannot  be  pra^ifed  without  fome  (kill  and  attention  ; 
and  that  among  the  nuuiber  of  proccflfes  commonly  ufed,  feveral 
afford  rcfults  Icfs  fatisfa6!ory  than  others.  It  is  neceilary, 
therefore*,  to  determine  with  regard  to  the  choice  of  methods 
According  to  the  nature  of  the  Cubfiances  made  ufe  of.  I  have 
oonfined  myfelf  to  a  clear  narration  of  the  ik6ls ;  others  may 
4fXB&,  their  attention  to  the  exphmations  of  the  mode  in  which 
thefe  fubftances  operate. 


IV. 

On  the  Difcovcty  of  the  Arfeniatcs  qf  Copper  and  of  Iron,     Bj^  a 
Correjpondcnt. 

Difcovery  of  the  J\N  article  *  of  the  Decade  Pliilofophiquc  ^30  Nivofe), 

•rfcnlrtcjof  cop-  giving  an  account  of  the  firft  trimeftre  of  the  tenth  year  of  the 

tributed  to  Vitt- French  Republic,  fays,  that  Citizen  Vauqudin  has  enriched 

^ueHiu  the  catalogue  of  mineral  bodies  by  the  difcovery  of  two  new 

fubdances,  arfcntate  of  copper  and  arfeniate  of  iron.     I  am 

fiir  from  imputing  to  this  able  analyft  the  dcfire  of  attributing 

to  himfelf  any  difcovery  to  which  ho  has  no  title ;  but  the 

French  chemifls,  whelher  from  ignorance  or  intention,  pay  fo 

little*  regard  to  the  difcdveries  of  others,  that  it  becomes  tlie 

duty  of  every  friend  of  fcience  to  point  out  their  violations  of 

biflorical  juftice. 

True  fiatement       In  the  year  1786,  Mr.  Klaproth  examined  an  ore  from 

cftbclr  hiftory .  Cornwall,  and  found  it  to  be  arfeniate  of  copper.    Schlolheion 

^  *  pubti(hed  a  defcription  of  it  in  1790. 

*  By  Cit.  L8cq>cde|  Secretary. 

In 
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In  the  firll  volume  of  die  Annaks  de  Chimic,  page  195,  P**i>*< 
there  is  an  imperfed  (ketch  of  an  austl^fis  of  aifcnmte  ol  iron 
by  Mr.  Fioafi. 

Iti  February,  1801>  tlie  Count  de  Botimon  prefented  (o  The  impk  le* 
the  Royal  Society  a  very  long  aiid  able  account  of  a  great  ?* ""*  ^^  *** 
number  of  varieties  of  tiiefe  ores,  which  he  had  the  good  tor- 
tune  to  prtKure  from  Cornwall*     Tliis  paper  was  foHowed  by  and  Chencvl*. 
Mr.  ChencviJt's  chemical  analydsi  which  proved  th«  accuracy 
of  the  Count's  defcription. 

The  moil  extraordinary  part  of  the  paragraph  in  the  French  ExtraordlnaTf 
Journal  h  a  confeihon,  that  the  fpocinien  examined  by  Cit.  attending  this 
Vaufiiiclin  bad  bt*en  feiit  to  I  he  Ecolc  des  Mines  of  Paris  by/^fM**^ 
the  Count  titr  Bounion.     That  gentleman  never  did  fend  any 
natil  his  account  and  Mr»  Cheiievix^  had  been  made  public. 
Cit.  Vauquelin's  paper  mufl  have  been  read  at  the  National 
Inllilute  between  September  20  and  December  SJO,    1801, 
fix.  monlhs  at  leatl  alter  the  cominuntcation   to   thu   Royal 
Society.     Hence  wc  fee  the  juflice  oi  attributirig  that  dif- 
covery  to  the  French  cheroiH, 

In  the  Journal  de  Fhyfique  of  Brumaire,  tenth  year,  there  Dr,  IUrA«n'i 
is  a  paper  of  Dr.  Karf!cn,  of  Berlin^  upon  the  fame  fubjeS  :  ^****^' 
but  which  defer ves  no  notice^  turther  than  as  it  regards  die 
hiiiory  of  Lliis  rubftance. 

1  am,  SIR, 

Your  humble  Servant, 

A  CORRESPONDENT. 
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On  the  Nafure  tind  Proration  o/  dtying  Oils ;  tiiffi  a  lleh 
to  the  Improvftimml  nf  fuvh  m  are  ufid  by  Artist,  as  Fchides 
Jhr  painting*'^    Bjf  Mr.  Timotry  SnttDRAKs, 

HJCPRESSED  oils,  confidered  with  a  view  to  the  painter's  DryjDf 
life  of  them,  may  be  divided  into  two  kinds  ;  firjl,  fuch  as  ^^  " 
are  capable  of  drying  in  fomc  circumflanccs  by  themlelves, 
and  always  with  certain  additions ;  and   fecondly,  fuch  as 
<:annot  be  made  to  dry  by  any  meaas  whatever. 

•  Tranfaaions  of  the  Society  for  the  Encouragement  of  Arts, 
liir  1801,  page  209. 

S2  Ol 


?rrbgoli|  Of  the  firft,  which  I  ihall  ctU  drying  oOs,  tbeie  are iliree 

liPiffWi  nut*  flod  •  /■■•«•■  ■•!      ^  j«   • 

poppy/  .  in  oommon  nle,  linfeed,  nat^  and  poppy  oil    The  nrft  is 

darkeft  coloured^  and  dries  the  fooneil ;  the  fecond  is  lighter, 

but  does  not  dry  fo  fooo;  and  the  third  has  leafi  odour,  and 

dries  flower  than  either  of  the  others. 

Drying  oili  con*      By  a  proceis,  which  it  is  perhaps  needlefs  to  deferibe  here 

ipainiicii^.     ^^  y^  ^,.,.  ^^  281),*  I  have  fucceeded  in  fepamting 

from  each  of  thofe  oils,  a  mucilage  or  gum,  in  a  liquid  flate, 

and  capable  of  mixing  with  water  in  every  proportion,  though, 

when  thoroughly  dry,  it  would  not  diflolve  in  cold  water  ; 

but  my  experiments  on  this  head  were  not  carried  to  any 

....     _      great  length.    It  is  to  be  remarked  that  linfeed oil  afforded 

mod  of  this  gum,  nut  oil  the  next  largeft  quantity,  and  poppy 

oil  the  lead  of  alL 

Opve  oil  coA«   .     Olive  oil,  when  treated  in  the  fame  manner,  afforded  none 

umt  none  c        ^  ^^  mucilaginous  fubftance ;  whence  I  was  led  to  conclude 

that  the  efTcntial  difference  between  the  drying  oils,  and  thofe 

.which  do  not  dry,  coniiils  in  this: — that  the  latter  either 

contains  no  mucikge  or  gum,  or  that  it  is  (b  intimately  cooi- 

bined  with  its  other  principles,  that  it  cannot  be  feparated 

from  them  in  that  peculiar  manner  which  always  takes  place 

in  oils  which  dry  by  themfelves,  or  when  mixed  with  c<^ 

lours. 

Drying  oil  ailbrds     If  drying  oil  is  expofed  to  tlie  air,  in  a  (hallow  veflbl,  and 

iici  fidJ  ^U^  ^^^  ^^  ^^^'  ^  pellicle  is  foon  formed  on  tlie  top,  and  becomes 

externally  perfedlly  dry.     If  this  be  removed,  a  fecond  will 

be  formed  in  the  fame  manner ;  and  if  this  experiment  be  re- 

j>eated  many  times  on  the  fame  quantity  of  oil,   withoat 

moving  or  fliaking  the  veffel,  it  will  be  found  that  the  fecond 

pellicle  will  require  more  time  to  form  it  than  the  firft,  and  fq 

on,  till  it  will  be  found  difficult  to  get  it  fairly  ikinned  over 

in  a  conAderable  time.     The  fame  effed  takes  place,  in  a 

lefs  vifible  manner,  in  every  quantity  of  drying  oil  which  is 

united  with  colours  in  a  pidure. 

From  this  experiment  it  is  to  be  concluded,  that  drying 
oils  exert  that  faculty  by  throwing  up  their  mucilaginous 
parts,  which  become  folid  when  at  red,  and  in  contact  with 
the  air. 

*  Or  Pbilof.  Journal^  quarto.  III.  345, 
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ngredlents 
VIZ.  calces  of  lead,   Jaliiie  fubftanctis,  eartJis  or  gums,   are  J^y'^j'^^*^  ^^* 
fuch  as  unite  witli  and  increafc  the  quantity  of  thofe  parts  riiccoJouni  aad 
which  float  to  the  top,  and  form  a  llcjn,  more  or  lefii  dark,  ****** 
over  the  colours  originally  mixud  with  them*     If  we  con fider 
the  nature  of  tlicfe  ingredients,  we  ftiall  be  at  once  enabled  to 
account  for  a  faft  univerfally  known,  viz.  that  in  proportion 
to  the  flrcngth  of  the  drying  oil  ufed  in  painting  a  picture 
its  colour  becomes  depraved.     It  will  be  injured  and  finally 
deilroyed,  by  being  kept  in  a  damp  fUuation,  excluded  from 
a  free  circulation  of  air,  or  placed  under  a  glafs. 

The  defideratum  Is  to  prepare  oil  or  other  vehicle  for  OJIj  for  pal/iti 
painting*  fo  that  the  colours,  when  mixed  with  it,  Hiall  not  *^*^*  "*^^  ^ 
oe  tiehaled  under  any  ot  the  above-mentioned  circumtlances.  tain  changeiblc 
It  mufl  be  fo  prepared  or  ufedj  that  it  (liall  fer\^e  as  a  cement  iJigTcdiwiti, 
to  unite  and  bind  the  colours,  without  tkinning  over  them. 
It  muH  likewife  not  contain  thofe  principles  which  always 
CKi  ft  in  the  calces  of  lead  J  faline,  or  earthy  fa  balances,  which 
from  the  firft  deprave  the  colourSj  and  attract  particles  from 
the  air,  under  peculiar  circumllanccs,  which  increale  that  dc- 
pra%^jty,  trfl  at  laft  the  appearance  of  the  colours  is  totally 
de/!royed. 

It  is  only  among  the  re  (ins  or  bitumens  tliat  we  can  expe^  Refim  or  I 
to  find  a  fubftance  pofielTing  the  properties  requiBle  to  give  ^'(.^]|^^ . 
to  colours  all  the  brilliancy  and  durability  of  which  they  are  .^U 

fufccptiblet     My  firft  attempts  and  experiments  were  made  -^^ 

with  foktions  of  maftic  and  fandarac  in  the  painters  oils ;  but  Mafttc  mi  ftn* 
though  thefe  compofitions  pofTefled  more  brilliancy  tiaan  the  ^^'^^J^Ji'^^J/ 
common  drying  oils,  they  were  liable  to  a  condderahle  objec*^  tMt* 
tion  J  for  they  did  not  dry  readily,  and  when  dry,  were  cafily 
adcd  upon  by  ail  the  common  fo  I  vents  for  re  fi  no  us  fub  (lances, 
and  on  that  account  mu  ft  be  very  deficient  in  durability,  which 
is  one  of  the  mofl  necefTafy  qualities  I  wiHieJ  to  difcovcr* 

The  difficulty  with  which  aaiber  is  in  any  way  dillolved.  Amber  poiTeiTet 
fuggefted  the  propriety  of  trying  that  fubftance.  Accordingly  ^^l*^'  ^  ' 
I  difTolvcd  it,  iii  each  of  the  painters  oils,  by  Dr.  Lewis's 
procefs,  w^tliout  injuring  its  colour;  and  this  folution  was 
made  in  the  common  way.  It  was  much  darker  coloured  in 
life  If,  but  produced  fcarcely  any  difference  in  cfie€l  when 
mixed  widi  colour.  By  experiments  with  each  of  ihefe  folu- 
tions  i  afccrtained  the  folbwiog  la^s,  viz. 
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They  dry  very 
well. 


Every  colour,  and  all  the  tints  com{>oundeci  from  it,  were  ' 
wore  brilliant  than  correfponding  tmts  and  coIourB  mixed  with 
the  hell  drying  oils  to  be  procured  from  the  (hops. 

Colours  mixed  with  amber,  aft«r  having  been  (hut  up  in  a 
drawer  for  fevera)  years,  led  nothing  of  their  original  briU 
Hancy.  The  (ame  colouri^  tempered  with  oth,  and  excluded 
from  the  air,  were  fo  much  altered,  that  they  could  fcarcely 
bo  recognized* 

Colours  knnpered  with  amber  were  laid  on  plates  of  metal, 
and  expof*-'d  (both  in  the  air  and  clofe  boxes)  for  a  long  time, 
I  «  todifferciU  dcgriit**  of  heal,  lirora  that  of  tiie  fun  in  fummer  to 

^^^^^  the  ftrong  heat  of  a  licive,  without  being  injured.     It  is  need- 

^^^^p  left  to  oblerve  that  oil  colours  cannot  undergo  the  fame  tnaJs 

^^^^  withmit  being  deftroyed. 

^and  to  foJfefltii       Thefc  colour*,  when  perfeflJy  dried  in  any  way,  were  no! 
^b  a^od  upon  by  fpirit  of  wine  and  fpirit  of  turpentine  united. 

^^t  They  were  waOied  with  fpirit  of  fal  ammoniac^  and  folutions 

^P  of  pol-afh,  for  a  longer  time  than  would  deftroy  common  oil 

colours,  without  being  injured* 

Titey  dry  a«  well  in  damp  as  in  dry  weather,  and  withoal 

any  fkin  upon  the  furface*     They  are  not  liable  to  crack,  and 

are  of  a  flinty  hardnefs;  whence  it  appears  that  this  vehicle 

poflTefles  every  defirable  property,  and  it  h  prefumed  may  be 

a  difco\*ery  of  fome  importance  to  artiAs. 

Cum copil nearly     Having  fucceedod  thus  far  with  amber,  I  tried  the  fame 

bc^"aLr  *kJ    <^periments  upon  folulions  of  gum  copal,  which  is  nearly  aa 

fcqjhtcr*  hard  and  infoluble  as  amber  itfelf.     The  rcfait  of  thefe  wat 

the  fame  as  the  former,  except  that  with  the  copal  the  colours 

were  fomethtng  brighter  than  with  amber.     As  it  is  cictremely 

troublefome  to  diffolve  the  copal  and  amber,  I  tried  thofe 

jblutions  of  them  in  oil  which  are  fold  in  the  (hops.     When 

good,  I  found  them  to  anfwer  at  well  as  my  own.     This  is  a 

great  convenience,  as  many  might  be  deterred  by  the  difficulty 

of  preparing   this  vehicle,  who  may  willingly   ufe  it,  as  it 

is  thus  to  be  procured  without  that  trouble. 

The  Method  ojufmg  ilic  StAuiion  of  Auihir  or  Cupd^  as  a  VcMch 
for  pumting, 

InftruAiom  for  The  cloth  or  other  fubflance  to  be  painted  on,  (hould  be 
the  ufe  of  am-  prepared  with  fome  colour  fully  faturated  m'ith  drjing  oil  5  or 
vehkie  ^rpaim-  **  Will  be  belter  done  with  the  ikrae  vehicle  to  be  ufcd  in 
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painting.  If  it  is  not  fully  faturated,  it  will  abforb  fome  of 
the  vehicle  from  the  colours,  which  is  commonly  termed  tlie 
colours  finking  in. 

All  the  colours  which  require  grinding,  fliould  be  previoufly  Grinding  co- 
ground  in  fpirlt  of  turpentine.  All  the  pure  parts  Ihould  be  ^""»  ^' 
tempered  with  fuch  a  quantity  of  the  vehicle  as  will  enable, 
tliem  to  lie  on  the  pallet.  The  white  (hould  be  tempered  as 
fliff  as  podible.  All  the  tints  (liould  be  made  by  mixing  the 
colours  fo  prepared  without  any  more  of  the  vehicle,  but  they 
(Lould  be  diluted  \Vith  fpirit  of  turpentine,  if  neceffary  for 
working. 

If  tlie  ground  is  properly  prepared,  and  the  above  caution  Confequencei  oi 
obferved  in  tempering  the  colours,  it  will  be  found  that  all*®^^* 
the  dark  colours  in  the  pidlure  will  bear  their  full  tone,  and 
have  a  demi-tranfparency,  which  incrcafes  their  native  bril- 
liancy, without  the  dingy  appearance  fo  tommon  in  ordinary 
oil-painting.  The  admixture  of  white  incrcafes  the  body  of 
the  coburs  progreffively,  till  there  will  be  left  in  the  lightefl 
parts,  only  fo  much  of  the  vehicle  as  will  bind  the  colours^ 
and  give  tbem  their  full  tone,  bjit  with  very  little  of  a  fliinin^ 
appearance.  When  the  piflure  is  perfectly  dry,  it  (liould  b^ 
yarnifhed  with  a  maflic  pr  fimtlar  varnilh.  Perhaps  the  befl 
would  be  copal  varnilh  made  by  folution  in  fpirit  of  turpen- 
tine, or  fpirit  of  wine. 

T^he  rationale  of  this  vehicle  feems  to  be  this:  the  amber  Obfenradont* 
and  copal,  when  diflblved  in  oil,  form  a  homogeneous  mafs, 
which  dries  by  infpiflkting^  inflead  of  fkinning  over,  like  the 
common  drying  oils,  which  confifl  of  heteregeneous  parts, 
fome  of  which  feparate  and  dry  on  the  top. 

As  the  amber  and  copal  are  not  foluble  in  any  of  the 
inenftruums  which  diflblve  mofl  refinous  fubflances,  pfdlures 
painted  with  them  cannot  be  injured,  if  cleanfed  with  thof^ 
menftruums :  and  as  tbcy  are  extremely  hard,  and  the  moft 
durable  fubftances  of  their  clafs,  they  proted  the  colours 
from  every  kind  of  injury,  more  effcdually  than  any  other 
known  vehicle. 
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No.  IIL  Conjcfhiret  tending  ta  Jhow  that  ifte  I'ehick  whi<^  I 
have  dffcrihed,  it  Ji/nilar  in  Principte^  if  not  idenUroll^  tlm 
fame^  m  that  ttfid  by  firveral  (f  the  ohitt  Faintern,  who  were 
eminent  for  ihfir  Skill  in  colfmring, 

Lomazzo,  an  emipent  painter,  and  ptipJI  of  Leonardo  da 
Vincij  publifhed  a  Treatife  on  Painting,  in  which  it  is  men- 
tioned that  linfced  or  nut  oil  was  generally  ufed  for  painting  ; 
he  likewife  obferv^es,  that  powdered  glafs  was  ufed  as  a  dryer. 
As  Lomazzo  ua<i  blind  when  he  publidicd  bis  trcatife,  he 
could  have  no  motive  for  keeping  any  thing  which  he  knew 
fecret ;  whence  it  is  lo  be  concluded,  that  thofe  oils  were 
generally  ufed  for  painting  in  his  time,  and  that  he  knew  of 
no  cKceptiom  to  the  practice. 

In  one  part  of  L,  da  Vinci's  Treatife  on  Painting,  he  men- 
lions  nut'oil  and  amber.  As  we  know  that  amber  gives 
peculiar  brilliancy  to  colours,  that  L.  da  Vinci  was  pecuharljr 
celebrated  for  the  richnefs  of  his  colouring,  and  are  informed 
from  hi^i  own  writings  that  he  wa«;  acquainted  with  folution 
of  amber  in  nut-oil,  it  is  to  be  prcfumed  that  was  the  vehicle 
he  ufed.  Jf  this  fiippofition  Is  not  to  be  admitted,  we  muft 
believe  that  he  }yn^w  how  to  didolve  amber  in  nut-oil  (a  pro* 
cefs  at  that  time  both  tedious  and  trouhlefume),  without 
knowing  the  befi  ufe  to  which  he  could  poUibly  apply  it, 

Leonardo's  biographer  feys,  *'  When  he  was  at  Rome, 
Leo  X,  refolved  to  employ  him,  Leonardo  hereupon  fcts 
himfelf  to  the  diililling  of  oils,  and  the  preparing  of  varnifhe« 
to  cover  his  paintings  withal :  of  which  the  Pope  being  in- 
formed, faid,  perdy  enough,  that  he  could  e\pe€l  nothing  of 
a  man  who  thought  of  fininiing  his  works  before  he  had  begun 
them,  Leonardo  therefore  left  Rome  without  having  beet^ 
employed.*' 

I  muH  beg  leave  to  diltent  from  his  Holiiiefs's  opinion.  If 
my  idea  of  Leonardo's  vehicle  be  juf(,  it  wa?i  natural  for  him 
to  begin  the  preparation  of  it  as  foon  as  he  knew  that  he  was 
to  be  employed  as  a  painter :  and  as  the  fpirit  of  that  time 
Jed  every  one  who  made  any  ufeiul  difcoveiy,  to  prefer ve  it 
as  a  valuable  fecret,  it  was  equally  natural  for  him  to  account 
for  his  employment  by  faying  that  he  was  preparing  varnifhcsi. 
Whatever  his  fecrcts  were,  they  remained  unknown  to  the 
w^irld  till  1651,  when  his  Treatife  on  Painting  was  pub- 
liQied, 
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The  next  intimatfoii  of  folations  of  amber  whlcli  I  have  ob-  Roben  Boyle,  j 
tained  is  from  the  works  of  Bojle,  who  gained  much  of  his 
infonnatjon  from  iLalian  chemifls ;  whence  it  is  evident  that 
the  knowledge  of  ihis  preparation  is  of  Jong  Handing  rn  that 
country  J  and  its  q(c,  if  it  was  ufed  al  all  in  die  arts,  is  to  be 
fought  for  in  the  works  of  Italian  arttlls. 

Whoever  examines  the  Venetian  pidures  with  attention.  On  the  plfiurci 
coniiders  that  the  bell  arti(l%  of  that  fchool  were  remarkable  "^.^''t^*^^''^ 
for  the  facility  with  which  they  worked,  and  relle^i  on  fome 
palTages  m  Loniazzo,  will  be  difpofcd  to  admit  that  <he 
peculiar  llvill  of  the  Venetian  pasnlers  depended  on  tliree  cir- 
curaftancesj  viz,  the  colours  tliey  uf^d^  iheir  method  of  ufing 
them,  and  the  vehicle  they  worked  with.  Of  the  firft,  Lo- 
mazzo  gives  pofitive  information :  the  fecond  can  never  be 
known  without  information  equally  pofilive ;  but  of  the 
vehicle  fome  knowledge  mav  be  obtained  by  way  of  analyCn. 
Till  that  knowledge  is  obtained,  I  may  perhaps  be  excufed 
for  hazarding  the  following  conjedu  res. 

If  my  experiments  have  not  milled  me,  I  am  entitled  to  Superior  Mf- 
draw  the  followijii^  conclutions  from  them*  Wherever  a^j'ncyofcoW 
picture  |s  found  poiielTing  evidently  fupcnor  brilliancy  ot 
colour  independc^nt  of  what  is  produced  by  the  painter'^  fkiU 
in  colouring,  that  brilliancy  h  derived  from  the  admixture  of 
fome  reJinou-?  fubftance  in  the  vehicle.  If  it  does  not  yield 
on  the  application  of  fpirit  of  turpentine  and  fpirit  of  wine 
feparately  or  together,  or  to  fuch  alkalies  as  arc  known  to 
diflbive  oils  in  the  fame  time,  it  Is  to  be  prefumed  that  vehicle 
contains  amber  or  copal,  becaule  they  are  the  only  fubftance* 
known  to  refill  thofe  mcnftrua, 

I  have  been  told,  and  fome  experiments  of  my  own  prove  whlclj  ippetn  i 
the  information  to  he  true,  that  the  Venetlati  piaures,  con-  ^^""^  **^*'*  ^^ 
fidered  with  rcfpe6l  to  vehicle,  are  of  two  krnds :  for  fome 
are  extremely  hard,  and  not  at  all  affecled  by  any  of  the  above 
men/trua  J  others  are  fimilar  in  colour,  but  fo  tender  that  it  \% 
fcarcely  pofllble  to  clean  them  without  injury,  and  in  that 
refpecl  are  little  fupcrior  to  mere  turpentine  colours.  The 
firfl,  in  confequence  of  the  data  which  I  have  laid  down, 
incur  the  fufpicion  of  being  painted  with  amber  or  copal,  but 
JiDw  are  we  to  diflinguifli  with  which  ? 

As  each  of  tliefe  fubftanct^s  refifts  equally  the  corrmi on  Attempt  t^ 
Ijjenftrua,  perhaps  the  diftinftion  can  only  bo  made  by  a  fcer- ^^'=J^*^^'^*"*^ 

taiiiiof^tiijt:^ 


^USQ^  ON   T^E    KATUHE   pF    DI^YING    (iXLS« 

,.  Uiipipg  the  date  of  the  pidur^.  For  example :— if  it  is  found 
to  have  been  painted  before  copal  was  known  in  commercej; 
it  may  fafely  be  (aid  to  have  amber  for  its  bails ;  but  if  it  has 
been  pajntod  after  that  period^  I  know  of  no  method  of  difr 
tingui filing  which  of  the  two  was  made  ufe  of.  As  copal 
could  not  have  been  known,  as  an  article  of  trade^  before  the 
'  feventecnth  century,  it  follows  that  all  pictures  painted  before 
that  period,  and  poflemng  the  properties  I  have  defcribed^ 
muft  have  amber  for  the  bafis  of  their  vehicle*  As  this  ex- 
ception nepeflarily  includes  all  the  Venetian  artlAs  of  the  firft 
clafs,  we  are  therefore  authorifed  to  conclude  tliat,  if  the 
ivorks  of  thefe  artiils  can  bear  the  tcft  of  the  roenftrua  I  have 
mentioned,  amber  was  tlie  bads  of  the  vehicle  with  whicl) 
they  were  painted. 

Ancient  recipe,       J  once  faw  a  recipe  for  diffolvlng  copal,  (aid  to  have  been 

^^tinl^'wa^lbe  ^^^^^^^  ^^^^  Venice  towards  the  clpfe  of  the  laft  century. 

&vent  of  copal.  The  procefs  was,  to  melt  Venice  turpentine  upon  the  fire^ 

to  add  gradually  copal  powdered,  ftirring  them  together  to 

^     be  united  in  fufion,  and  afterwards  fpirit  of  turpentine,  in 

order  to  dilute  it  to  the  confillence  of  varnilh.    I  tried  this 

procefs,  but  it  did  not  fucceed. 

It  was  not  com-       Upon  inquiry  I  found  that  the  Venice  turpentine  of  the 

Srptntijne.  ^^^^  ^^'^  ®"'^  common  refin,  dilToIved  in  fpirit  of  turpentine 
to  a  proper  confidence  ;  whence  the  caufc  of  niy  failure  was 
evident.  Refledling  on  the  commercial  purfuits  of  tlie  Vchct 
tians  in  the  fifteenth  and  fixteenth  centuries,  I  was  led  to 
<:onjedlurc  that  the  fubilance  called  originally  Venice  tur- 
pentine was  the  product  of  fome  country  intimately  con- 
nedled  with  them.  Purluing  this  idea,  I  procured,  with 
much  difficulty,    fome  Chio  turpentine,   repeated    my   cx- 

TWi  tvptntine  periment,    and   fucceedcd   completely.      Bcfides    the   pro? 

w^'St!***  P^^^y  ^f  uniting  eafily  with  copal,  it  had  others  that  ex* 
pited  ray  attention.  Common  refins,  if  expofed  to  fire,  burn 
with  extreme  fiercencfs  and  rapidity ;  but  when  feme  of  this 
was  laid  on  the  point  of  a  knife,  and  held  in  the  fiame  of  a 
candle,  it  melted  and  dropped  down  before  it  began  to  burn. 
It  emitted  a  peculiarly  grateful  fmell ;  was  of  a  moft  beautiful 
pale  gold  colour;  was  more  brilliant  than  any  turpentine  I 
had  ever  feen  ;  and  when  diluted  to  the  confidence  of  var- 
nifh,  pcrfefVly  referabled  in  colour,  a  folutlon  of  copal  which 
I  made  in  fpirit  of  turpentine  willi  camphor. 

I  fliowcd 


I 


I  fhowed  fome  of  this  to  a  gentleman  who  wa*i  converfant  Additional  pri>- 
in  fuch  fubjeas.     He  lold  me  that,  when  at  Venice,  he  fre-  VemlLi^*^^'' 
qiientfy  rubbed  pldliires  vfolcnlly  with  bis  handkerchief,  t«^  it. 
try  if  he  could  difcover  what  they  were  painted  with ;  and 
when  fo  rubbed^  they  fmck  exactly  like  what  I  then  pro* 
duced  to  him. 

A%  I  bad  previoufly  perfeded  what  I  tfiought  to  be  a  fupe-  Thii  Ufl  c« 

fior  vehicle,  wiib  which  this  could  not  vie  in  hardnefs  and  ^^^/^^  ^^^^ 

anj  durable  than 

durability^  I  did  not  pmfeculc  my  t^x  peri  men  Is  with  this  any  tbc  lormcr, 

farther ;  but  as  it  unkes  rapidly  with  copal,  and  polldres  all 

its  vifible  properties,  I  may  be  permitted  to  conjeclure  dial  il 

would  have  fimilar  eCe^is  when  mixed  with  colours :  and  if 

thore  was  any  fecond,  inferior,  and  common  vehicle,  fimilar 

iti  its  vtfible  properties  to  the  tail,  and  fo  much  within  the 

reach  of  the  oioft  ordinary  painters,  as  lo  give  their  work'^  on^ 

common  mark  with  tliofe  of  the  firfl  artills,  it  would  be  difH- 

cult  to  point  out  a  fubftance  more  likely  to  afford  it  thuii  this 

which  muft  have  been  common  in  their  own  country*  (incc 

iti  name  is   Hill  attached   to  fubflances   of  the   fame  claf^ 

throughout  Europe,  though  its  real  properties  are  novv  but 

little  known* 

Iftiiis  was  the  bads  of  the  common  Venetian  vehicle,  it  le  migKt  be  aft 

might  have  been  n(ed  with  or  without  oif.     If  the  latter,  the  **'**  oi»  <«•  with- 

out* 
work?  of  the  common  Venetian  painters  niuflhave  been  mere 

I'amidi  painting  ;  l^  the  former,  it  muft  have  been  compounded 
with  the  oil,  according  to  the  principles  I  have  already  ex- 
plained. I  am  inclined  towards  the  latter  opinion^  from 
having  heard  an  obferv^ation  attributed  to  Bombelli,  a  cele^ 
brated  Venetian  painter,  who  faid,  **  That  he  xiilhcd  hit  pic* 
tuns  to  dry  asjufi  a$  poffibU,  that  t/tc  oil  in  iktm  might  Hoi  T\fk 
tathefurface,  and  turn  t^^^Uaw /' 

To  thii  conjefiare  it  may  be  obje^ed  that  turpentines  an4 
compounds  from  them  do  not  dry  vvelL  I  am  not  prepared  to 
anfvver  this  objection,  as  I  have  made  no  experiments  relative 
to  it ;  but  it  certainly  is  not  condufive^  as  fuch  compounds 
may  not  dry  well  in  this  country,  though  they  may  in  the 
warm  climate  of  Italy. 

In   the  Manurt  d*imprimer  kx  Tuhieaux,  publiOicd  by  Le  Vamlfli  of  Le 
Blond  at  Paris,   1740,  is  a  recipe  for  the  varnilli  he  ufed  on  ^^'^^^' 
ibf  coloured  prints  executed  by  him,  in  this  country,  before 

he 


I  dunbilitf 
and  uccUcBce* 


ITrt  intelligence 
prolubly  from 


he  went  to  France.  It  is  as  follows : — "  Take  four  parti  of 
balfam  of  capivi  and  one  of  copal.  Powder  and  fift  the 
copal ;  and  throw  it  by  degrees  into  the  balfam  of  capivi^ 
flirring  it  well  each  time  it  is  put  in  ;  I  fay  each  time  ;  for  the 
jKJwdered  copal  mufl  be  pat  in  by  degrees^  day  after  day,  in 
at  Itaftj  fifti'L-ii  different  parts.  The  vetfel  m\iR  be  clofe 
iloppedj  and  oxpofcd  to  the  heat  of  the  fun,  or  a  fimilar  de- 
gree of  heat,  daring  the  whole  time  ;  and  when  the  whole  is 
i*cduced  uniformly  to  the  coiUillencc  of  honey,  add  a  quan- 
tity of  warm  turpentine ;  Chio  turpeniifie  U  tfie  Ikjl/' 

Le  Blond's  prints  were  long  neglected,  and  arc  now  for* 
gotten.  Whatever  ditference  of  opinion  may  prevail  rclpecl* 
ing  them,  there  can  be  none  refpedting  his  varnilh,  as  I  have 
feen  fome  of  thefe  prints  in  perfect  condition,  not  with  landing 
they  had  been  thrown  carelefsly  about  for  nearly  fixty  )ears* 

Le  Blond  was  a  pupil  of  Carlo  Maratti*  He  died  at  a 
very  atJmced  age,  leaving  behind  him  the  character  of  an 
ingenioa^  projector.  It  is  probable  that  he  might  collect 
much  inlormation  analogous  to  his  purfuits  durinj^  a  long  life  ; 
but  it  is  more  probable  that  he  obtaintxl  much  of  it  wiiere  tie 
received  hit  education.  Thus,  wherever  we  find  notices  of 
the  ufe  of  th<vfe  fubflances  in  the  arts,  they  invariably  lead  us 
towards  Italy,  where  they  certainly  were  firfl  knovro, 

I  have  thus  detailed  the  circumflanccs  which  impn;fs  me 
with  a  convi^lion  that  the  vehicle  I  have  oUered  to  public 
notice  is,  in  f^bflance;^  the  fame  as  that  ufed  by  the  befl 
colourifts  of  the  Italian  fchools.  What  impreflion  the  fafls  I 
have  enumerated  may  make  upon  others  1  know  not :  but  tlill 
the  truth  of  my  opinion  muft  be  determined  by  experience  ; 
for  it  would  be  of  fraall  conlequencc  to  prove  that  this  vehicle 
was  ufcd  in  former  times  unlets  it  can  likewife  be  made 
evident  that  it  wiU  be  ufeful  to  the  prefent  race  of  artilh> 


Yours,  &c. 


TIMOTHY  SHELDRAKE, 


I 


I 


Strand,  Fdmuiry,  1901. 


VI.— 0» 


In  a  former  memoir  f  I  remarked,  that  the  reafon  why  the  why  lutJre  ful- 
adds  which  enfily  difTolvc  the  artificia!  fulphuret,  do  not  exer-  phurcti  of  iroa 

*r    .1       r  .1  '        i-  I    I  i-rt    •  arc  not  folubl«  »o 

cile  Uie  lame  power  on  the  native  iQlphuret,  confiils  in  an  ex- acids  like  thcu^ 

cefs  offulphiir  In  the  latter,  which  art  hai  not  jet  rucecadcd  ti^tial, 

in  combining  with  iron.     Hillierto  in  fa^^  1  have  not  pre- 

fumed  that   our  imported  means  could  approach  fulhciently 

near  thofe  of  nature  for  ns  to  hope  to  imitate  the  formation  of 

p  J  rites.     Accident,  however,  has  lately  removed  this  dilh- 

calty. 

I  heatcdj  witlioul  any  particular  attention  to  the  quantities,  tronppitet" 
a  mixture  ot  about  ten  ounces  of  fulphur  and  of  tibng%,  in  or-  ^^^^^  l>y  «it« 
der  to  fupply  my  laboratory  ;  and  judging  by  the  colour  that 
the  cpjanlJty  of  fulphur  was  iiifullicient,  I  thouglit  proper  to 
add  a  new  dofe.  In  confequence  of  this,  the  crucible  wa^ 
made  nearly  red  hot;  hut  not  to  fufion,  becaufe  it  is  more 
convenient  for  ufc  to  obtain  it  in  llie  flate  of  powder.  When 
1  afterwards  tried  to  dilTolve  it  in  an  acid  properly  diluted,  I 
was  fomewhat  furprized  to  find  that  it  did  not  afford  fulphu- 
rated  hldrogen.  It  was  to  no  purpofe  that  I  altered  the 
Jlrength  of  my  acid,  for  I  obtained  no  gas.  This  unexpedled 
refult  the  wed  the  polTibiUty  of  Ibrraing  pyrites  by  art. 

Since  pyrites  becomes  foluble  as  we  have  fecn,  only  by  de-  Raided ^ydtci 
privinj?  it  of  the  fulphur  which  exceeds  its  point  of  faturation,  !=^^"^^**y  *'^r 
it  appeared  to  me,  that  I  fliould  nrft  endeavour  to  reuorc  all  litcdofcof  fiU- 
its  qualities  by  producing  its  llrfl  (late  from  a  fimilar  excefs  of  pJ^""". 
fulphur;  and  this  in  faft  fucceeded. 

1  mixed  an  indeterminate  quantity  of  fulphur  witJi  four  Eipcfimcots. 
hundred  grains  of  the  pyrites  of  Soria,  deprived  of  its  excefs 
hy  diftillation,  and  I  healed  the  mixture  in  a  retort  be£de  an- 
olhefj  which  alfo  contained  four  hundred  grains  of  pyrites  in 
Ihc  crude  llate.  My  objefl  in  this  lafl  arrangement  was  to 
obtain  a  tind  of  thermometer,  to  prevent  my  giving  too  great 
m  degree  of  heat  to  the  firll  retort  i  that  is  to  fay,  not  to  ex- 
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pofe  this  fecond  dofe  of  fulphur,  which  a  new  attjra6lion  was 
to  add^  to  that  temperature  which  would  conflitute  the  firft 
point  of  faturation  witli  regard  to  iron. 

At  a  given  heat  the  fuper-abundance  of  fulphuf  Was  Carfied 
oflf  by  diftillation,  after  which  the  two  retorts  being  kept  an 
hour  longer  at  the  fame  temperature^  did  not  exhibit  the 
dighteil  vapour  of  fulphur. 
Hec^Mnted  py«      The  regenerated  pyrites  was  pulverulent ;  a  proof  tliat  it 
***^  had  retained  no  portion  of  fulphur  beyond  the  point  of  fatura- 

tion, other  wife  I  (hould  have  found  it  in  a  pally  flate^  having 
the  figure  of  the  retort. 
Chawaeri.  It  had  refumcd  the  greenifh  yellow  colour,  which  is  that  of 

crude  pyrites  when  pounded,  whereas  its  tinge  was  before 
dull  and  blackifh  like  fulphurated  iron,  which  is  capable  of 
a^ording  hidrogen.     Its  weight  was  found  to  be  five  hundred 
PnpoftioAt  of    and  four  grains,  that  is  to  lay,  the  diilillcd  pyrites  had  re- 
'"^^  fumed  twenty-fix  pounds  of  fulphur  per  quintal. 

ObTervations  on     By  infpcding  the  former  memoir,  wc  fee  that  the  mean 
t»  prove  th^nbe  P*^^^^^  ^^  ^^"^^  diftillations,  each  confifting  of  four  hundred 
artificial  pyrites  grains  of  pyrites,  was  three  hundred  and  eighteen  for  the  re- 
Sie  native.  **     li^ue,  and  feventy-eight  for  the  fulphur,  to  \Vhich  muft  1^ 
added  three  or  four  for  what  was  carried  away  by  the  gas,  fo 
that  in  the  quintal  we  have  feventy-nine  and  a  half  refidue,  and 
twenty  and  a  half  fulphur.     According  to  this  report,  four  hun- 
dred grains  of  the  refidue,  or  diftilled  pyrites,  ought  to  have 
taken  only  ninety-eight  and  a  fraction  of  fulphur,  w  hereas  the 
lefult  of  our  experiment  gives  one  hundred  and  four.     The 
difference  being  no  more  than  one  and  half  per  quintal,  may 
be  afcribed  to  the  inaccuracy  of  experiment,  as  well  as  the 
nature  of  the  pyrites,  which  is  not  an  homogeneous  combina- 
tion ;  for  befides  the  clay  and  the  fand,  it  often  contains  a 
fmall  portion  of  oxide  of  iron,  which  may  have  caufed  the 
fixation  of  a  fomewhat  greater  quantity  of  fulphur  than  tlic 
lofs  it  fufiered  by  difi illation. 
Triil  of  the  re-      I  afterwards  examined  my  regenerated  pyrites  with  a  ful- 
gencraied  pyrites  pjjy  J.  jc  acid  often  degrees  by  the  areometer  of  Baum(»,  which 
by  acids :  which  *^    .,,.-,  ,       i.o.n    i  .  n      •         t     i      •       i 

Hd  not  difTolve   ^^id  dilTolves  the  diltilled  pyntes  very  well ;  but  I  obtained 

*^  only  a  few  ounces  of  fulphurated  hidrogen.     I  afterwards 

heated  the  mixture  ;  it  afforded  a  flight  portion  of  gas,  after 
which  the  pyrites  remained  without  alteration.  Long  conti- 
nued boiling  was  ineffedtual  for  fatoTAting  kny  acid. 

With 


Vith  the  muriatic  acid  I  fucccedcd  in  fbrraing  a  fmall  por-  The  aggregatloa 
lion  of  gai ;  but  its  a6tion  foon  ceafcd,  and  it  was  equally  im-  ?^  f^rnicif^" 
pofTiblc  for  mc  to  faturate  the  acid.     It  vva«  of  twelve  degrees  dctcudi  lU 
of  the  areometer,  and  tlic  powder  preferv^cd  its  colotir.    The 
natural  pyrites  t/ eated  in  the  fame  manner  doei;  not  afford  the 
flighted  fufpicion  of  gas  ;  but  we  muii  not  overtook  that  art 
cannot  give  to  its  compounds  that  aggregate  condcnfation 
which  is  one  of  the  greateil  obrmclcs  to  fufution.     Murvtau 
und  Fourcroy  have  given  u^  very  flriking  proofs  in  tJie  rcfi fi- 
ance they  found  in  dilfolviiig  the  native  oxides  of  iron  and 
"tin. 

The  pyrites  not  being,  a=;  I  have  obfervcd,  an  homogeneous  xhffe  cxperrT 
Combination^  it  is  evident  that  we  could  nut  expefi  to  difco-*"^^^' ^<>^Wnot 
rtr  the  true  proportions  of  fiilphur  wherein  iron  could  attradl  portion i^ of 7ul- 
by  ihcfc  previous  experiments;  Ibr  which  rcafon  I  made  tliephur. 
fy  I  lowing. 

In  order  to  depend  in  the  firft  place  upon  pure  filings,  we  oihcr  txpcn« 
mufl  begin  by  heating  them  gently,  and   fur  a  confiderablc  "^"^' 
time  in  a  glafs  retort*     Under  thefc  circumftances,  it  h  not  a 
little  remarkable  to  obferve,  that  filings  cleaned  with  the  mag-  lft>n  fiUnft  af- 
net,  and  kept  in  well^clolbd  bottles,  aflbrd  ncverlhelefs  a  very  ^^^**  ammunii, 
ammoniacal  water,  and   even  muriate,  if  I  am  not  deceived 
in  the  tafle  of  the  fluid  which  ef  capes. 

One  hundred  parts  of  filings  heated  to  a  low  red  heat  in  a  oj^a  cofnbta 
retort,  and  fulphur  being  let  fall  upon  them,  acfiuirc  an  in-  J^""  °^  '*'**"  ^^ 
candefcence  which  wa«i  noticed  even  by  the  ancient  chemilh; 
but  lliey  do  not  become  faturatcd.     The  increafe  is  found  to  FJ^^1  4cgr«  of 
be  only  twenty  or  thirty  parts.     After  pounding  the  produfl.  fo'phiiniatitvn. 
then  mixing  it  with  fulphur,  and  expofing  it  to  &  red  heat,  aphur'toioobv** 
refult  is  obtained,  which  weighs   pretty  con  ft  antly  131?  j  but 
which,  T  think,  Diay  be  fet  at  160j  on  account  of  tlie  impu- 
rities of  the  iron. 

The  produd  is  iron  fulphurated  to  the  firfi  degree.  It  may  Its  ippearaJice* 
be  fufed,  and  even  melts  in  the  retort,  if  harpfichord  wire  be 
ufcd,  and  maintains  itfelf  without  alteration,  lia  colour  is 
metallic,  but  dull  and  confiderabl^  different  from  the  golden 
colour  of  tiie  pyrites.  In  a  word,  it  is  the  fulphuret  which  is 
proper  to  aflbrd  fulphurated  hidrogen  gas. 

In  order  to  difcover  the  excefs  which  this  fulphuret  can  Second  defrST 
i^ill   ablorb,  provided  its  temperature   be    lefs   elevated,    I  *9  'v'l"**";  ^ 
touted  two  hundred  grains  of  tilingi  wirti  the  betor«-mcn- 
4  \i*i\^^ 
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t&med  precaationsy  and  obtained  three  hundred  and  < 
grains  of  fulphnret    When  taken  out  of  the  retort  it  waa 
mixed  with  a  new  dofe  of  fulphur,  and  heated  befide  another 
which  contained  crude  pyrites*    The  fuper-abundant  fulphnt 
pafled  in  diAillationj  and  the  retorts  wore  kept  for  an  hour  at 
the  iame  heat.    The  refult  of  this  operation  was  an  artificial 
pyrites^  weighing  three  hundred  and  feventy-eight  grains.    It 
was  pulverulent,  which  proved  that  it  had  retained  no  more 
fttlphur  than  its  attraction  could  take  up. 
'Its  appearance        Its  colour  was  no  longer  blackUh,  but  greenifh  yellow, 
and  habUudes.    When  treated  with  the  acids,  its  habitudes  were  precifely  the 
iame  as  tliofe  of  the  regenerated  pyrites ;  and  laftly,  it  dif- 
fered from  the  native  pyrites  only  by  the  want  of  that  den- 
£ly  which  the  hitter  received  from  tlieir  humid  cryfiallixation. 
Confequences. 
RecapicaktMtt        From  the  foregoing  facts  it  follows,  that  iron  can  fix  fixt/ 
^^da^nm    P^'  ^^^''  ^^  fulphur  by  a  coniiderably  elevated  temperature, 
tiona.  This  prc^KMtion  conftitutes  iron  fulphurated  to  the  minimum. 

Snlphnet  at  By  a  lower  heat  it  can  alfo  attra^  a  quantity  which  is  equal 

t^M^+^6    to  tl'C  half  of  this  weight;  and  this  refult  is  iron  fulphurated 
iiMi«  to  the  maximum,  or  with  ninety  parts  of  fulphur.     If  this 

^  . .  .    lafl  combination  be  expofcd  to  the  temperature  which  formed 

Sttlphuret  it  the   .       ^  ^     .  ^    ,        ^  ,    '^  ,  j.        .,      , 

naxtmum  lo      ^^  "^It,  it  returns  to  that  ftate ;  that  is  to  lay,  it  r^urns 

Mfhm  -i- 9  iron,  to  the  minimum  of  fulphuration,  by  giving  out  all  the  fulphur 
it  was  capable  of  fixing  above  the  proportion  of  fixty  parts  for 
each  quintal  of  inm.  Iron  fulphurated  to  the  maximum  is  the 
pyrites,  and  polTcires  all  its  properties  excepting  denfity. 

Pyrites  reduced       Jn  order  to  render  the  highly-fulphurated  iron  fit  for  afibrd- 

^^'wUhi^  '"^  hidrogcn,  it  need  only  be  heated  with  half  its  weight  of 

iUngsy  filings. 

or  bydiftniation.  To  apply  pyrites  to  the  fame  ufe,  the  fame  treatment  may 
be  adopted,  or  they  may  be  diflilled,  in  order  to  deprive  them 
of  that  portion  of  fulphur  which  conftitutes  the  difference  be- 
tween tlie  fulphuret  at  the  minimum,  and  that  at  the  maximum. 

aotlbundnatiTC.  The  mineral  kingdom  has  not  yet  prefented  iron  fulphu* 
rated  to  the  minimum.  In  the  yellow  coppery  pyrites,  which 
is  a  compound  of  two  fulphurcts,  the  iron  is  always  at  the 
maximum  of  its  faturation,  and  accordingly  thcfe  ores  rcfift  all 
acids,  except  fuch  as  can  oxide  the  cxcefs  of  fulphur. 

Copper  la  both  I  (hewed  in  my  former  memoir,  that  the  native  fulphuret 
**  of  copper  is  ufually  found  with  an  excels  of  fulphur  amount- 


may  in  its  faturaiion  iuUovv  ihe  fame  law  a»  iron^  which  re» 
quires  to  be  examined ;  hut  only  in  the  fulphurets  which  are 
pure  ;  for  in  thofe  whicli  are  cotnpltcatedj  or  tliofc  in  which 
tlie  fulphurct  oJ  copper  is  an  integrant  part^  I  have  found  it 
without  excefs  of  fulphur. 

The  yellow  copper  ores,  or  the  native  union  of  the  two  C(rpptr  pytitft*. 
filphurets  of  copper  and  iron  fulphurated  to  the  maximum^  k'^t*"**!*^ ' 
miYord  by  diftillalion  lefs  fufphur  than  the  llmpic  pyrites,  be- 
caufe  the  fulphurct  of  copper  in  thi.«  mixlure  has  no  excefsi 
The  beautiful  copper  pyrites  of  Avalar  in  Bifcay,  affords  no 
more  than  one  twelfth  of  fulphur  by  ditliUation* 

If  thefe  pyrites  be  fufed  with  a  portion  of  potaHi^  the  excefs  Anttyfii  of  tht 
of  fulphiir  unites  to  this  alkali,  and  the  fulphurct  of  iron  is  re-  ^****""*^  P^' 
duced  to  the  minimum.    The  aqueous  fulpburic  acid  may  (hen 
jbe  ufcd  to  analyfc  them*     It  drirolves  all  the  fiilphuret  of  iron 
without  aflfe^ling  that  of  copper,  which  in  that  cafe  prcfents 
itfelf  with  a  deep  blue  colour,  which  is  ooe  of  it<i  chambers. 
By  this  means  we  may  obtain  tlio  proportion  of  the  two  ful* 
phurets  which  compofc  this  kind  of  mineral.     But  when  we 
know  the  quantity  of  copper  contained  in  a  copper  pyritcsj 
we  always  know  that  of  the  fglphuret  of  the  nictalj.  becaufe 
in  naturCj  as  well  as  in  art*  copper  never  takes  up  more  or  lefs  Copper  in 
than  28  grains  of  fulph  ur  per  qo  intaf.  *"«  *°^^  *"'«  ^Y 

If  we  wiOi  to  afcertain  the  quantity  of  fulphurct  In  a  cop-  ^^|y  jg  j^ 
per  pyrites,  its  nitric  ibluticm  mtift  be  precipitated  by  fulphu-  cent,  ol  fuJphttr. 
rated  htdrogen,  and  the  precipitate   ignited  in  a  retort.     The 
produd  always  rcprelents  tlv;  real  tjuantity  of  fulphurct  ori- 
ginally combified  in  the  mineral. 

Native  Sulphurct  of  Alanganejc* 

This  fulphuret  has  not  been  noticed   by  mineralogifb  as  far  Katin  fulf buti 
ai  I  know.     I  difcovered  it  fomc  time  ago  in  certain  fpeci-     ro^nSMteiCi 
mens  of  gold-ore  from  Nagyag* 

The  ganguc  of  tlie  piece  which  afforded  this  fulphurct  is  a  Hiftoiy  iQd  de- 
carbonate of  maoganefe  m^xed  with  quarts,  hke  llmt  of  the  '^^^'P^'*'** 
fulphurct  of  Tellurium,     It  does  not  prefent  metallic  cryllals 
.pf  this  metal,  but  a  multitude  of  points,  which  under  tlie  mag- 
oifier  appear  to  be  an  alTcmblage  of  pyrilous  parts »     This  Tr«an«t. 
mineral  treated  with  tjie  aqueous  fulphuric  acld^  a§ords  a 
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very  abundant  roixlure  of  carbonic  gas  and  folpbiircoas  hidro* 
gen.     The  firfl  arii'es  from  the  dccompofition  of  the  carbonate, 
and  the  fccond  from  that  of  the  fulphuret. 
Thii  new  ful-        It  Js  extremely  eafy  to  afcertain  the  exigence  of  this  nevir 
gancfc  very^I  fulphuret.     Firft,  becaufe  among  all  thofe  we  are  acquainted 
fiiy  known.        with  there  is  none  which  is  fo  eafily  decomposed,  and  with 
«        fuch  abundance  of  this  gas.     Secondly;  becaufe  the  artificial 
fulphuret  of  manganefe  obeys  th&  action  of  this  acid  with  the 
fame  celerity.     And  thirdly,  becaufe  we  do  not  difcover  any 
thing  elfe  in  the  folution  but  oxide  of  manganefe,  and  a  very 
minute  quantity  of  that  of  iron.    The  fpecimen  does  not  con- 
tain either  gold,  tellurium,  lead,  or  any  other  metah 
Ore  of  fieUttA  In  the  true  ore  of  tellurium,  I  found  that  the  fulphurets  of 

rmro.  ]^^  ^^^^  ^f  tellurium  are  combined  together,  and  that  the 

gold  is  native,  and  not  at  all  mineralized. 

Is  the  manga-         I  fljall  add  nothing  further  rclpe6ling  the  fpecies  of  fulpha- 

or  Glided?    '    '^^  ^^^  mentioned,  becaufe  I  have  not  enough  to  decide 

'  whether  the  manganefe  exifts  in  the  (late  of  oxide  or  metal. 

If  it  be  an  oxide,  its  fulphuret  may  probably  derive  from  a 

very  condenfed  aggregation  the  power  of  eluding  the  adtivity 

of  the  atmofpheric  oxigcn ;  for  the  artificial  fulphuret  paiTcs 

with  confiderable  fpeed  to  the  flate  of  black  oxide  mixed  witii 

fulphate. 

Conctming  tlic  Dif-oxidation  qf  Iron, 
On  dlfoxidatlon.  When  we  confider  the  facility,  or  low  temperature  which 
fcveral  oxides  require  to  return  to  the  metallic  ft  ate,  we  can- 
not help  thinking,  that  thofe  w^hich  relift  the  cflbrt  of  our  fur- 
naces, would  alfo  become  difoxided,  if  it  were  poflibie  for  us 
to  heat  them  to  the  neceffary  degree. 
Incident refped-      In  order  that  iron  may  no  longer  remain  in  the  clafs  of  oxides 

\ng  the  reduc-    ^j^j^j^  ^^  incapable  of  redudion  without  the  alhftance  of  char- 

tjon  of  iron  by  '^  i  .       i  .       i 

meie  heat.         coal,  I  think  it  proper  to  record  in  this  place  an  experiment, 

for  which  I  am  indebted  to  the  friendfliip  of  Naft,  manufac- 
turer of  porcelain,  at  that  time  cflabliflied  in  the  Fauxbouig 
St.  Antoine. 
A  bar  of  Iron  The  mouth  of  his  furnace  for  fecond  firing,  which  is  above 

oxidcd  nearly  all  ^^  furnace  itfelf,  was  fupporled  by  a  bar  of  iron  about  an 

through  was  re-  .     ,  ^,  .  ,     .        ,     i  i     i  r 

duced  by  heat  in  inch  m  diameter.     The  oxidation  had  approached  lo  near  its 

a  porcclainc  fur-  centre,  that  being  no  longer  fupported  but  by  a  thread  of  iron 

of 


» 
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of  one  line  in  diameter,  it  fell  and  broke  to  pieces*     I  coN 

Icdcd  the  Iragincnts  and  feparated  Uic  metallic  thrciid  by  a 
>}jgIU  blow.  The  oxide  differed  iu  no  refpe^  from  tlic  fcales^ 
which  are  ("eparatcd  from  iron  when  forged, 

i  placed  eight  ounces  of  this  oxide  in  a  porcelain  crucible 
inrloled  in  one  of  Uie  fag^ers  below.  I  was  itol  ignorant  thai 
nothing  more  h  neccllary,  than  tlie  Tall  of  a  fmgle  nsil  to  de* 
llroy  a  whole  pile.  The  Jullowing  was  the  reftllt :  we  found 
the  crucible  and  the  fagger  perforated ;  the  iron  reduced 
and  well  fufed  had  bedded  life  If  in  the  tloor  of  the  farnacf?. 
We  could  not  tepanite  it  but  hy  blows  of  the  diilfeL  It  was  Obrervitions anj 
not  brittle*  Did  this  iron  melt  merely  by  the  inlcnfl  ty  of  the  q"cri«** 
^re^  or  did  it  oxigcnate  fome  charcoal ,  or  decompofe  th« 
calcareous  part  of  the  pottery,  &c*  It  would  1  think  be  an 
intcrelting  object  to  afccrtain  this,  I  kept  this  iron  for  a  long 
lime,  and  do  not  at  prefent  know  what  ii  become  of  it.  I 
was  r)ot  fulHcieiitly  aware  at  tlie  time  how  much  the  theory 
of  chemillry  might  be  interefted  in  its  examination.  It  is 
much  to  be  defired  that  the  experiment  fhould  be  repeated. 

Conccrnhig  fVm, 
I  think  I  may  announce  to  you,  that  wax  cxifts  in  the  green  Wax  In  i 

fecula  :   I  had  before  found  it  in  that  of  opium,  and  exped  to  2^"  ^*=*^"'*  **^ 

,  vegcubleit      ^ 

find  it   ready  formed  in  the  fecundating  powder.     I  Hi  all  at 

fome  future  opportunity  treat  it  in  the  fame  manner  as  the 

fee  u  la. 


VII. 

General  Ol/Jhrvatiom  on  Ohc  Cuufes  which  it^ence  the  H*€aihcr 
in  Englatui,  and  the  popular  Methods  ofjiidgitig  riftfte  Weather, 
By  Jj^uus  CAPPEa,  £/'/*  formeritf  Cdond  and  Comptroller 
General  qfthc  Anny  and  Boriificaiion  Accounts  on  ilic  Coaft  qf 
Corotnandtl  "*, 

X  HOSE  who  arc  furnifhed  with  proper  inftrurnents,  and  phllcrophialin- 
who  carefully  obferve  the  iulbrmatron  they  afford,  will  not  ftr"aiei*ts  arc  of 
often  be  miftaken   in  tlieir  judgment  of  the  changes  of  the  j^jgiugof  ^^^j 

rom  hit  •'  Obfcrvaiioiw  on  the  Winds  and  Monfoont"  4to, 
80  K 

T  SI  weatlier. 
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kweartier.  The  barometer,  tJie  thiruto meter,  the  hygrometer » 
and  the  cledlromctcr,  will  generiilly  give  us  liixicly  notice  oi' 
any  material  changes  in  the  Jiate  of  the  atmufphere.  Bui  be- 
fore wc  confider  the  bc-ft,  or  at  leaft  the  ufual  modes  of  em- 
ploying ihefe  inilmmentSj  i^e  will  beg  leave  to  mention  fomc 
e  common  common  remarks  ot  die  pearantrv,  whole  profefliom  requirirvg 
oof  pea-, L         ,      r  1    •       *  ■         1     ■  ' 

lie  Vila-    *^^^^'^  ^^  '^^'^  much  m  the   open  atr,  tneir  rj|>jnion^  merit  very 
■Bie.  great  attention,  being  tiic  refult  of  local  obfervation,  conti- 

^_  nued  from  father  to  fon,  and  verified  from  the  experience  of 

^H  many  ages.     Amongll  the  fiift  of  thcfe  is  one,  now  ellabliftied 

Morning  tnn*  into  a  proverb,  that  a  rainbmv  in  rht-  inorBing  is  the  fliep- 
^_ialn-  evcutrtu  ^'*^rd^s  warning,  but  a  rambow  at  night  is  the  fhephcrd'ji 
^kiinbovTi  fair      dcjight. 

^^^"^^  ^''  III  a  country  with  the  Tea  or  oce«n  to  the  weftward,  and 

E<plar.ation  of  the  wind  from  the  fame  cjuarler,  thi*  npmion  is  likely  to  be 

«-t         J^*    ^^^'''     If  therefore,  tht- clouds  to  the  wef I  ward  iii  the  mom- 
W  ith  2  weft        .  1  *  ,     t  ^1 

,       %ind  iht  morn-  '"g  arc  faluratcd  with   moiiture,  which  they  muft  be  to  pru^ 

ijl  nmbnw  to    tluce  a  rainbow,  as  thcfc  chmds  proceed  from  the  W.  towards 

coming  fliowcTi;^^*^  ^-  ^1**^7  probably  will  prr>duce  rain;  wherea*,  on  the  con* 

eveuing  rainbow  trary^  when  the  fun  lets  perlLTttv  clear,  and  I  he  cKnids  to  ttic 

*^    *      eaAward  are  motfE,  it  is  a  proot  thai  the  wet  clouds  arc  paft, 

^H  with  a  weHcrly  wind,  and  the  thcpherd  therefore  may  reafun- 

^H  ably  c>cjJe6  tine  weather  on  tlic  following  day, 

^Vkufti  if  from         Wiieii  it  rains  with  an  eafl  wind,  it  jirobably  will  rain  for 

^■%4ft©ois.     '     twenty-iuur  hours.     This  iianotJier  oblervation,  which  fecms 

to  me  applicable  to  countries  Btuated  as  above-nienLioncd, 

£xpl«iutjon»       with  land  to  the  eaftw^ard  ;  for.  In  g*4ieral,  thtf  wenther  is 

dry  in  thcfe  countries  with  an  eafl  wind,  but  when  the  cohe- 

lion  of  the  air  and  water  is  broken,  tlic  rain  will  not  be  violent^ 

but  of  long  duration, 

WfitHer  nfoally      The  wcatiier  getverally  clears  at  noon,  but  when  It  raias  al 

clean  *trKxm»    rwid-day,    it   feldom  clears  up  again   till    fun-fet*     The   air, 
hut  if  not,  djci*     ,         :  ,  .  '      tr    t  i       ,    -     .i  r 

at  fticicc  when  dry  and  warm,  coDtume*  toabhjrb  and  relam  the  moil- 

E*p!iniiion.       ^^^  continually  evaporated  i>om  the  earth ;  as  therefore  the 

fun  ad  vane  ci  towards  the  mcridlaa,  and  lor  an  hour  or  two 

afterwards,  he  dries  and  warm^  the  air ;  und  confec|uently  the 

rain  h  likely  to  ceafc  at  that  time.     But  if  there  nionfd  be  fo 

much  water  m  fulurion  in  the  almofphere,  thattiie  heat  of  the 

fun  1%  not  fufficiant  to  produce  thefe  etlc^.'!,  in  that  cafe  ibc 

m\s  v^'i^l  probably  continue  fomc  hour^  longer. 

VioloU 
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Strong  Wind* 
If  we  admit  that  wind  is  only  a  current  of  air  put  in  motion  "J^*  *'  ''"'  * 
by  the  rarefaflion  of  the  atmofphere  in  forae  particular  place,  d^^^g^  of  Rem- 
and that  this  current  of  air  is  moving  lowardi  tlic  point  of  pcwgre  cUnijci 
rarcfa^iion  to  reflore  tlie  equilibrium,  wcmuft  fuppufe,  that  as    ^  ^^^ 
the  fun  decline';  the  rarcfafl ion  will  diminifli,  and  confecjueotly 
the  velocity  of  the  wind  dccrtnfe.     But  this  obfervation,  in 
my  opinion,  rather  applie^^  to  the  temperate  than  to  the  torrid 
jcone ;  for  in  whirlwinds  and  hurricanes  the  contrary  uiay  very 
often  occur, 

^VTien  tlie  wind  follows  the  courfc  of  the  fun,  it  is  gcnc- Weather  (leady 
rally  atteadcd  wttli  feir  weather.  This  frequent  and  ^eg^^^^f  J^J^^'^e^flll 
change  of  wind,  whicli  is  nexer  more  than  a  moderate  breeze, 
proves  that  there  rs  no  point  of  con  fiderablc  rare  fad  ion  near, 
and  therefore,  the  current  of  air  follows  immediately  the  inn's 
couffe :  it  always  happens  in  fummcr,  but  very  feldom  when 
the  fim*s  meridian  altitude  is  lefi  than  W  degrees. 

The  changes  which  take  place  in  the  atmofphere  are  prin-  Ai 
ci pally  marked  by  the  ri fmg  and  falling  of  the  barometer,*  ***"» 
which  apparently  is  caufed  by  heat  and  cold,  the  hands  with 
whidi  nature  performs  her  meteorological  operations. :  bf  the 
Hirraer  the  atmofphert?  is  rarclled,  and  confequently  becomes 
light  ;  by  the  latter  it  is  conden  fed,  and  confcqucnt!y  becomes 
h«iivy.     Hence  probably  the  old  remark,  that  a  /lorm  gene- 
tally  follows  a  calm  ;  fur  during  a  calm  the  air  is  rarefied  and  bceiufe  tKeiE 
expanded,  and  the  cold  air  will  rulh  forward  in  a  llrong  ^^^'"^^^^J^^cmd 
rent  to  retlore  the  effuilibrium,  and  neceflarily  produce  what  when  q  •ktcto^ 
is  generally  called  a  gale  of  wind,  the  violence  of  which  alfo  ^"^  *?!*  ^^^r 
will  of  courfe  be  in  proportion  to  the  degree  of  its  preceding  ruihci  in. 
rarcfadion. 

For  the!e  reafons,  the  barometer  fails  fuddenly  whilfl  the  The  bammeter 
air  is  expanded  before  a  gale  of  wind,  and  rifes  again  gradu- ^"S'^'^*  ^^'* 
ally  as  the  con  den  fed  air  returns,  and  the  gale  in  like  manner 
by  degrees  fubfides. 

It  mufl  howevxT  be  obfervcd,  tliat  an  extraordinary  fall  of  Summer  Jlio wen 
the  mercury  will  Ibmetimes  take  place  in  fumraer,  P'^^^vious  to  ^^^^^^^'^  "  ^*^* 
lieavy  thowers  of  rain,  particularly  if  attended  wi tit  thunder 
and  lightning  ;  but  in  fpring,  autumn,  and  winter,  the  fuddvn 
extraordinary  defcent  ef  the  bar o meter  indicates  principally 
violent  wind* 

Upon 
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caufe  the  words 
engraved  tliercon 
are  fallacious. 


Daily  change  in 
the  barometer, 
and  why. 
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Upon  thefe  principles  likewife  we  may  account  for  the  rife 
and  fall  of  the  barometer  in  the  different  zones.  In  the  torrid 
zone,  particularly  at  St.  Helena,  and  the  iflands  of  the  Pacific 
ocean,  it  feldom  varies  more  than  three  tenths ;  at  Madras 
about  five>tenths ;  in  the  fouth  of  Europe  not  more  than  one 
inch  and  two-tenths ;  in  England  it  varies  two  inches  and  a 
half,  and  in  Peterfburgh  three  inches  four-tenths.  In  the  two 
firfl,  the  temperature  of  the  almofphere  is  not  fubjed  to  much 
variation,  and  never  to  any  great  degree  of  condenfation.  In 
the  third,  re<  koning  from  the  tropics  to  the  latitude  of  40^,  the 
atmofphere  may  fomettmes  be  fuddenly  condenfed  by  currents 
of  cold  au*  from  the  N.  and  flill  more  fo  in  England.  But  the 
greated  variation  muflnecef&rily  take  place  on  the  continent 
to  the  nortliward,  where,  during  the  fumroer,  the  weather  is 
as  hot  as  witliin  the  tropics;  and,  in  winter,  the  thermometer 
for  many  wecks^  continues  feveral  degrees  below  the  freezing 
point. 

The  thermometer  alfo,  which  meafures  the  degree  of  heat 
in  the  air  near  tlie  earth,  will  contribute  towards  denoting 
when  changes  are  likely  to  take  place  in  the  lower  regions  of 
the  atmofphere ;  the  hygrometer  didinguifhes  the  quantity  of 
moiflure  in  the  atmofphere,  and  the  eledlrometcr  will  point 
out  the  quantity  of  eledlricity  which  prevails  in  it. 

The  words  generally  engraven  on  the  plates  of  the  barometer 
rather  fene  to  miflead  than  to  inform ;  for  the  changes  of  the 
weatlier  depend  rather  on  the  rifing  and  falling  of  the  mercury, 
than  on  its  Handing  at  any  particular  height  When  the  mer- 
cury is  as  high  as  fair,  or  at  30  degrees,  and  the  furface  of  it 
is  concave,  beginning  to  defccnd,  it  very  often  rains ;  and  on 
the  contrary,  wlien  even  the  mercury  is  at  29  degrees,  oppo- 
fite  to  rain,  when  the  furface  of  it  is  convex,  beginning  to 
rife,  fair  weather  may  be  expelled.  Thefe  circumftances  not 
being  known,  or  not  duly  attended  to,  is  the  principal  caufc 
that  farmers  and  others  have  not  a  proper  confidence  in  this 
inftrumcnt. 

It  muft  alfo  be  obferved,  ihai  cocieris  paribus,  the  mercury 
is  higher  in  cold  than  in  warm  weather,  and  commonly  early 
in  the  morning,  or  late  in  the  evening,  tlian  at  noon,  whic|i 
feems  occafioned  by  the  obvious  caufcs  of  the  atmofphere  be- 
ing condenfed  by  the  cold  of  the  night,  and  rarefied  by  the 
heat  of  the  day. 

Tho 
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The  followinc:  obfervatioiis  of  Mr.  Patrick  feem  confirmed  The  old  obfw-. 

_  ^  vat  ions  of  P»- 

by  experience.    ^  trick  arc  good. 

1.  The  rifing  of  the  mercury  prefages,  in  general,  fair 
weather,  and  its  falling  ioul  weather,  as  rain,  fnow,  high 
winds,  and  ftorms. 

2.  In  very  hot  weather  the  fall  of  tlie  mcrcur}'  indicate; 
thunder. 

3.  In  winter  the  rifing  prcfagcs  frnft ;  and  in  frofty  wea- 
ther, ff  the  mercury  falls  three  or  four  divifions,  there  will 
certainly  follow  a  thaw  ;  but  in  a  continued  froit,  if  the  mer- 
cury rifes,  it  will  certainly  fnow. 

4.  When  foul  weatlier  happens  foon  after  the  falling  of  the 
mercury,  exped  but  little  of  it,  and,  on  the  contrary,  cxped 
but  little  fair  weather,  when  it  proves  fair  fliortly  after  tlie 
mercury  has  rifen. 

5.  In  foul  weadier,  when  the  mercury  rifes  much  and  high, 
and  fo  continues  for  two  or  three  days  before  the  foul  weather 
is  quite  over,  then  exped  a  continuance  of  feir  weather  to 
follow, 

6.  In  fair  weather  when  the  mercury  falls  much  and  low, 
and  thus  continues  for  two  or  three  days  before  the  rain  comes, 
then  expeifl  a  great  deal  of  wet,  and  probably  high  winds. 

7.  The  unfettled  motion  of  the  mercury  denotes  uncertain 
and  changeable  weather. 

But  to  thefe  rertiarks  may  be  added,  that,  when  the  baro-  Prognoftics  of 
meter  fuddenly  falls  two  or  three  tenths,  without  ^^^y  ^^^^'^ofAow7r%^o 
rial  alteration  in  the  thermometer,  and  the  hygrometer  is  not  of  a  ftrong  galo 
much  turned  towards  moid,  a  violent  gale  of  wind  may  be  ?^  ^"***  ^^ 
expelled.     When  the  hygrometer  mchnes  rar  towards  moift, 
with  only  a  trifling  defccnt  in  the  barometer,  it  denotes  a  paf- 
fing  (hower  and  little  wind ;  and  when  the  barometer  falls 
confiderably,  and  the  hygrometer  turns  muqh  towards  moid, 
the  thennometer  remaining  ilationary,  and  rather  inclined  to 
rife  than  fall,  both  violent  wind  and  rain  are  likely  to  follow 
in  the  courfe  of  a  few  hours. 

General  or  common  Prognoftics  of  tlie  Weather.  Common  prog- 

Amongil  thefe  we  may  reckon  fucb  as  are  derived  from  "®^'^'' 
birds,  beafls,  infeds,  reptiles  and  plants,  to  which  might  be 
added  great  part  of  the  wood  work  in  houfcs,  as  doors,  win- 
dows, window  (hutters,  &c. 

Bird^ 
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BWt  *«<■  thrfr     Birds  in  general  rettin  in  the  quill  part  of  their  faUhfift  m 
'^  quantity  ofoil^  which  when  thejr  fed  an  extraordinary  dq^reti 

of  moiftare  in  the.atmofphere^  they  expreft,  by  meant  of  their 
bills,  and  diilribute  it  over  their  featlMBrs,  to  fecure  their  bo- 
dies againflthe  eflfe^  of  an  approaching  fliowcr. 
fly     Swallows  in  purfuit  of  the  flies  and  infeds,  on  which  they 
*^'  prey^  keep  near  the  earth  in  wet  weather  ;  and  in  dry  wea* 

ther,  from  the  famecaufe,  they  fly  much  higher. 
CtttkCMdliar.      Pomeflic  aoimak,  as  cows  and  fbeep,  but  particularly  the 
ffl*^  ^  ^    latter,  on  the  approach  of  ruinb  feed  with  great  avidity  in  the 
open  field,  and  retire  nefu*  the  trees  and  hedges  as  fbon  as 
they  ftfe  fiitisfied.    In  fine  weather  they  graae  and  lounge 
about,  eatiiig  and  retting  alternately  with  apparent  indiffe- 
rence. 
Tbi  fksfwA      The  pimpernel,  commonly  called  peep-a-day,  or  (hepherd's 
^^j^^^U^^    weather«-glals,  dofes  its  kaves  before  rain ;  and  the  down  of 
krthsappraidi  the  danddion  b  mudi  afllefied  by  moifture. 
of  wrtvother.     ^u  ^ood,  even  the  hardeil  and  moil  folid,  fwells  m  moift 
f|M  work       weather.    The  vapours  infinuate  themfdves  into  the  pores  of 

trees,  and  alfo  into  the  wood-work  of  houfes* 
lofeat  titer  Infeds  and  reptiles  of  all  kinds  feek  or  avoid  rain  accord- 

fStriottTwa^."'  *"S  ^^  ^^  refpe^e  habits,  by  thefe  means  giving  notice  of 

every  change  of  weather. 
The  drains  anit     It  is  a  wdl  known  fad,  that  before  rain,  particularly  in 
a  iiiiefl{  fuqinier,  a  flrong  fmell  is  perceived  firom  drains  and  eoromoii 

fewers,  as  welt  as  from  every  other  body  emitting  a  great 
Wopife  die  air    quantity  of  effluvia.  During  feir  weather,  even  in  the  fummer, 
dwvmrt.         ^^^  atmofphere  readily  abforbs  all  the  vapours  and  exhalations 
from  the  earth  until  it  is  completely  faturated^  and  confe*. 
On  a&fv^tBfit  quently  the  effluvia  from  the  bodies  which  emit  them,  will 
fUbt,  3^"^*  then  be  confined  and  afcend  in  a  narrow  compafs,  like  tlie 
^^^     '        fmoke  of  a  chimney  in  dry  weather,  almoil  perpendicularly ; 
but  when  the  air  is  faturated  with  moifiure,  and  becomes  ra- 
refied and  expanded,  as  it  alvyays  does  before  rain,  the  vo- 
lume of  air  containing  the  effluvia  will  be  extended  horizon* 
tally,  and  diverge  from  thefe  different  bodies  as  from  a  centre, 
and  will  be  fenfibly  perceived  on  all  fides,  but  will  of  courfe 
be  mofl  perceptible  on  th|it  to  which  the  current  of  air  or  wind 
pioves. 
Vapon  fcen  in        |n  wivAiex,  when  the  thermometer  is  between  34  and  40 
wiBuro%cr  wa-degre^i  the  air  being  in  a  flate  of  conden&tion,  and  th^ 

running 


rtinning  water  being  warmer  than  the  land,  a  mift  or  fog  tnay 
be  lecn  rifmg  above  the  rivers,  particolarly  wiien  the  air  U  culd 
and  clear;  but  thb  vapour  is  no  longer  vitlble  when  the  river 
is  frozen,  for  though  t]ic  ice  be  fubje€t  to  evaporation,  it  doe* 
iiot  yield  fomuch  vapour  a**  water,  and  the  water,  in  parling 
with  its  caloric  in  the  moment  of  freezing*  warms  the  fur* 
rounding  air* 

To  the  pliilofyphcr  all  objc^^  in  nature,  both  animate  and  Afimfetncnt  and 
inanimate,  may  afiord  both  amufemvnt  and  inlhudion,  parti- ^JJ^^^^,jJ^^"'"^ 
*:ularly  in  meteorology;  but  to  ohferve  them  with  due  atten*  remplitioo  w 
iion,  we  ratift  quit  Oie  bufy  i'cenes  of  lite  ;  '*  and  ihus  our  ^^^^^^' 
"  iivei  cxt^mpt  fiom  public  huiinls^    find  tongues  in  trees, 
"  books  in  rnnning  brooks,  fermons  in  ilones,  and  good  in 
'*  every  thing/* 
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Pifcription  of  a  Cheap,  Simple,  and  Portnbic  Injlrumtnt^  Jkr 
dettrminvig  the  Pfilititffts  qf  OhjtRt  in  taking  a  Figure  ftWH 
the  Life,     By  R ,  L ,  E  d  c  t  w  o  r  t  h  ^  fjij , 

A  HAT   a^ive   and  intelligent   philofoplicr  and  journal if^/I nil ntment  for 
Cit  Piaet,  author  of  the  BJbliotheciuc  Briltanique,  on  his  late  J^^JP^^'^^'^J'^- 
Teturn  from  London   to  Paris,  prefcnted   various  inflrumciits  National  ItiiU- 
brought  from  Ihifi  country  to  (he  National  Inftitute  of  France.  ^"^*» 
Among  them   wa^i  the  tntlrument  here  to  be  deferibcd,  and 
fince  publiilied  in  the  Btiltetin  des  Sciences ;  on  infpedion  of 
which  my  attention  was  excited  to  my  notes,  where,  among 
other  commanication^  to  be  made  to  my  rea^ders,  I  find  this 
inftrumenl,  as  publlflied  in  the  excellent  work  "  On  Pra6iical 
Education^'  by  Maria  Edgeworth  nnd  her  father,  to  whom  I 
havcafcribed  the  contrivance  in  the  title.     The  authors  of  the 
Bulletin  a(!irm,  that  it  was  invented  and  executed  by  the  chil- 
dren under  the  parental  care  of  Mifs  Edgeworth  ;  but  I  find 
•no  fuch  intimation   in  the  original  work.     The  inrtrunient  of  wa»  nf^taiper- 
Profelfor  Piflet  is  in  various  refpefls  interior  to  that  which  I  gmsl^nvcxium, 
have  here  copied  ;  in  fomuch  that  Cit,  Cloqnet  has  propofed 
aj)  amendment,  for  giving  the  index  an  horizontal  pofition 
when  it  is  required  to  transfer  the  obfervution  to  paper,  which 
is  in  fa£l  Jefs  ellcdual  tlian  the  provjiiom  made  for,  that  pur- 
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pole  Slid  for  fixing  the  true  infimment  -  Atxx  thii  preftoe,  I 
Ihall  proceed  \d  copy  witboat  £uiher  remark-,  pi^  460. 
AjnHttiies  of        "An  early  afe  of  a  role  and  pencil,  and  eafy  aoccfs  to  printt 
dSLatiofl,  ^  of  machines,  d*architedure,  and  of  implements  of  trades,  are 
tiitiii^eaioiiof  of  obvious  ufe  in  this  part  of  edncation  (mechanics).     The 
^1^  *^  ^  machines  publiflicd  by  the  Society  of  Arts  in  London,  the 
prints  in  Defaguliers,  Emerfon,  le  Speclacle  de  k  Nature^ 
-  Machines  approuv^es  par  I'Acad^mie,  Chambers's  Didionary, 
Berthoud  fur  THorlogerie,  Didionaire  des  Arts  et  det  Me- 
tiers, may,  in  fucccflion,  be  put  into  the  hands  of  children. 
The  moft  fimpie  fliould  be  iirft  feleded,  and  the  ptipils  (hould 
be  accnflomed  to  attend. minutely  to  one  print  befine  another 
IS  given  to  them.     A  proper  perfon  (hould  carefully  point  out 
and  explain  to  them  the  firft  prints  that  they  examine ;  thej 
may  afterwards  be  left  to  themfelves. 
Mcdiod  of  COB*     «<  To  underfiand  prints  of  machines,  a-previous  knowledge  of 
«3fiSpfcviooi  ^bft^  is  nieant  by  an  elevation,  a  profile,  a  fc6Uon,  aperfpec- 
iafbfnatioii»       tive  view,  and  a  {-cue  d'oiJcaU)  bird's  eye  view,  is  nece0ary. 
To  obtain  difbnd  ideas  of  fe^iions,  a  few  models  of  common 
furniture,  as  .chefb  of  drawers,  bellows,  grates,  &c.  maybe 
provided,  and  cut  afunder  in  different  direfh'ons.     Children 
eaiily  comprehend  this  part  of  drawing,  and  its  ufes,  which 
may  be  pointed  out  in  books  of  archite^ure  ;  its  application 
to  the  common  bufinefs  of  life  is  fo  various  and  immediate,  as 
to  fix  it  for  ever  in  the  memory ;  befides,  the  habit  of  abdrac- 
tion,  which  is  acquired  by  drawing  the  fedions  of  compli- 
cated architecture  or  machinery,  is  highly  advantageous  to  tlie 
mind.     The  parts  which  we  wi(b  to  exprefs  are  concealed, 
and  are   fuggefted  partly  by  the  elevation  or  profile  of  the 
figure,  and  partly  by  the  connexion  between  the  end  propofed 
in  the  conftruflion  of  the  building,   machine,  &c.  and  the 
means  which  are  adapted  to  effedt  it. 
The  art  rf  per-       «•  A  knowledge  of  perfpedive  is  to  be  acquired  by  an  opera- 
amtonpllad^ **°"  ^^ ^^®  mind,  diredUy  oppofite  to  what  is  neceflary  in  de- 
oithtmtrtfic'  lineating  the  fedions  of  bodies;  the  mind  rouft  here  be  intent 
MTvtf^exteniai  Qply  upon  the.ofajeds  that  are  delineated  upon  the  retina,  ex- 
adly  what  we  fee ;  it  muft  forget  or  fufpcnd  the  knowledge  it 
has  acquired  from  experience,  and  mud  fee  with  the  eye  of 
childhood  no  farther  than  the  furface.     Every  perfon  who  is 
accudomed  to  draw  in  perfpedive,  fees  external  nature,  when 
he  ple»feSf  merely  «s  {^  pi^ure :  this  habit  contribute  much 
2  to 
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to  form  a  tafte  for  the  fine  »rl8  ;  it  may,  however,  be  carried 
to  excefs.  There  arc  improvers  who  prefer  the  mbft  dreary 
ruin  to  an  elegant  and  convc^iient  manfion,  and  who  prefer  a 
bladcd  flamp  to  the  glorious  foliage  of  the  oak. 

"  Perfpe^live  is  not,    however,  recommended  merely  as  a  Young  prrfMis 
means  of  improving  the  talie,  but  as  it  in  ufeful  in  facilitating  r^,fp"^ive  may 
the  knowledge  of  mechanics.     When  once  children  are  fami-  acquire  much 
iiarly  acquainted  with  perfpeciive,  and  with  the  reprefenta-  JJ'^^lJ*"^"'  f^^^ 
tions  of  machines  by  elevations  feftions,  &c.  prints  will  fup-drawingi. 
ply  them  with  an  extenfive  variety  of  intbrmalion  ;  and  when 
they  fee  real  machines,  their  ftrudure  and  ufe  will  be  eafily 
comprehended.     The  noife,  the  feeming  confufion,  and  the 
iize  of  fcveral  machines,  make  it  difficult  (o  comprehend,  and 
combine  their  various  parts,  without  much  time,  and  repeated 
examination  ;  the  reduced  lizcof  prmts  lays  the  whole  at  once 
before  the  eye,  and  tends  to  facilitate  not  only  comprchcnfion, 
but  contrivance.     Whoever  can  delineate  progreflively  as  he 
invents,  faves   much  labour,  much  time,  and  the  hazard  of 
confuiion.     Various  contrivances  have  been  employed  to  fa* 
militate  drawing  in  pcrfpe^ive,  as  may  be  fecn  in  "  Cabinet 
dc  Ser\  ier,  Memoirs  of  the  French  Academy,  Philofophical 
Tranfaflions,  and  lately  in  the  Repertory  of  Arts."    The  fol- 
lowing is  fimple,  cheap,  and  portable. 

"Plate  XVI.   Fig.  1.  A,  B,  C,  reprefent  three  mahogany  Defcnptlon  of 
boards,  two,  four,    and  fix   inches   long,  and  of  the   fame  *hc  inftrument 
breadth  refpedively,  fo  as  to  double  in  the  manner  reprcl'en-  pobtsTif  per- 
ted.     Fig.  2,  the  part  A  is  fcrewed,  or  clumped  to  a  table  of  fpe^ivc  vie»i. 
a  convenient  height,  and  a  Iheet  of  paper^  one  edge  of  which 
IS  put  under  the  piece  A,  will  be  held  laft  to  the  table.     The 
index  P  is  to  be  fet  (at  pleafure)   with  its  fliarp  point  to  any 
part  of  an  objed  which  the  eye  fee«  through  E  the  eye-piece. 

"  The  machine  is  now  to  be  doubled  as  in  Fig.  2,  taking  care  Its  ufe, 
that  the  index  is  not  dilhirbed  ;  the  point,  wiiich  was  before 
perpendicular,  will  then  approach  the  paper  horizontally,  and 
the  place  to  which  it  points  on  the  paper  mull  be  marked  with 
a  pencil.  The  machine  muft  be  again  unfolded,  and  another 
point  of  the  object  is  to  be  afcertaincd  in  the  fame  manner  as 
before  ;  the  fpace  between  thefe  points  may  be  then  conneded 
with  a  line ;  frelii  points  Qiouid  then  be  taken,  marked  witli  a 
pencil,  and  connccled  witli  a  line  ;  and  fo  on  iuccedivciy  till 
(the  whole  objed  is  dejiueaied." 

The 
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Method  of  afing     The  above  machine  affords  a  delineation  which  is  &n€Sy 
J^^^^^^JjJjJ*  accurate :  but  I  take  this  opportunity  of  mentioning  one  dill 
ynewtf  Ac.        more  portable,  though  lefs  exa6t,  whidi  may  be  ufed  in  taking 
fmall  iketches  in  the  field*;  where  the  table,  and  fixed  fhcet  of 
paper  cannot  always  be  fuppofed  at  hand.     I  do  not  know 
the  contriver.     It  is  merely  a  ftrait  flat  ruler,  having  a  divi* 
fion  of  inches  and  fmall  parts  (or  any  other  divifion)  on  its 
edge.     A  firing  is  faflened  to  the  middle  of  the  ruler  by  pai^ 
fing  it  through  a  hole,  and  tying  a  knot  on  the  other  fide  ; 
and  at  the  other  end  of  the  ftring  there  is  a  fmaU  bead  or  knot 
to  be  held  in  the  mouth.     The  length  of  the  firing  may  be 
adjuded  at  pleafure;  and  when  the  ruler  is  ufed,  it  is  held  op 
at  right  angles  to  the  ftretched  firing,  fo  that  its  edge,  as  feen 
by  one  eye,  may  apply  to  any  two  objeds ;  between  which  it 
will  fliew  the  didance  to  be  afterwards  transferred  upon  the 
paper  by  a  fcale,  or  by  eflimate. 
Fartter  obfenrt-     In  this  ufe  of  a  graduated  rule,  it  is  mofl  convenient  and 
^^^*  accurate  to  feled  fome  one  objed  m  the  pidure  for  the  point 

of  fight,  and  to  meafure  all  the  difknces  from  thence  £rom  the 
middle  or  beginning  of  the  divifions  where  the  direclion  of  the 
fight  is  at  right  angles  to  the  rule,  ^nd  as  this  fimple  in- 
flrument  does  not  give  the  inclinations,  it  may  be  befl  always 
to  meafure  parallel  of  perpendicular  to  the  horizon,  and  edi- 
mate  the  rcfl.  Indeed,  die  contrivance  muft  be  confidered 
only  as  a  fubflitute  for  tlie  ufual  method  of  eflimating,  and  may 
be  principally  ufeful  to  alfifl  in  acquiring  a  corred  judgment  in 
this  refpea.  W.  N. 


IX. 

Concerning  the  new  Planet  Ceres.  In  a  Letter  from  the  Rev. 
William  Pearson,  including  an  Extrad  of  a  Letter  from 
the  Baron  de  Zach  to  Mr,  Edward  Troughton. 

To  Mr.  NICHOLSON. 
S  I  R, 

Parjbn*s  Green,,  March  9,  1S02» 

lAtrodttdory  re-  xxS  the  difcovery  of  the  new  planet  Ceres  is  an  event  which 
^^t  of^'Se*'^  ahready  engaged  the  attention  of  the  principal  aflronomers 
flMmerofappix-of  Europe,  and  will  continue  to  be  a  iubjed  of  difcuffioa 
n^obfoYatioas.  ^^ 


out  TMt  FiAiffeT  emts* 

imll  the  dements  gf  its  orbit  (ball  be  accurately  afligned^  it 

f  may  be  acceptablv?  to  many  ri^ader^  of  yoar  Journal  to  have  a 

popular  dctailefj  account  laid  before  them  of  the  manner  of 

applying  obfcrvations  to  determine  tlic  whole  period  and  form 

cjf  the  orbil,  in  order  that  they  may  comprehend,  and  confe- 

quently  feel  an  inlt-rell  m,  the  perufa!  of  the  difFcrenl  notices 

which  Will,  moJl  probably,  be  published  trom  lime  to  time  in 

tlirtcrcnt  countries. 

When  a  heavenly  body  is  firft  rufpc^ed  to  hv.  a  planet,  the  How i  planet ti 

tufptcion  antes  either  irom  its  apparent  atpect  compared  to  a  j^,  afj^a 

Har  when  viewed  in  a  telcfcope,  as  was  tl>e  cafe  with  Geo*  through  the  te- 

Sidus,  or  otherwife  on  account  of  at)  obferved  change  of  re-  j^^jiy^,'^ 

kitiye  (ttuatton,  as  was  the  cafe  with  the  new  planet  Ceres 

when  compared  with  fome  fmall  ftars  in  its  neighboiirhood  : 

the  firll  tiling  to  be  done  after  the  fuppofed  difcover)'  of  a  new 

filanet  is,  to  alccrtain  k<i  right  afcenfion  and  declination,  and 

from  thence  its  geocentric  longitude  and  latitude  j  the  means 

ulcd  for  doing  which  need  not  be  defcribed  here. 

A  feries  of  ob  fer  vati  on  s,    and  cor  re  f ponding  calculations,  Subfc^utnt  iX^ 

are  nfually  continued  at  fuccelTive  intcjval'*.  untii  the  newly  xh*  i^*^bfcrva- 

difcovered  body  has  advanced  or  receded  through  fuch  a  por-  tlons  being  m.ide 

tion  of  the  ecliptic  as  to  alTord  data  tijr  eflimatine  its  da»ly/'*"'^'/'^'^**'r 

1      -  .  t         1  .    .  ,  ■.      ^    -      geocentric,  muft 

velocity  when  compared  lo  that  ot  the  earth  :  now,  it  a  fenes  be  convci ted int© 

of  oblervations  could  be  made  by  an  obferver  in  the  fun,  the  heliocentric  re-   j 

arc  pafFed  through  by  the  planet  v%'Ould  bear  the  fame  proper-  ^^u '^  ippcif 

tion  to  the  interval  of  time  el  a  pled  between  the  fir  it  and  hi\/rm  t  it  fur, 

obfervations,  that  a  circle  does  to  the  whole  period^  provided 

the  motions  wgt*^  etjuaffk ;  and,  if  the  motions  were  unequable, 

the  obferved  progrefs  at  equal  intervals  would  fliew  whether 

the  inequalities  were  increments  or  decrements,  and  confe- 

<iuefitly  whether  the  pbnet  was  approaching  the  perihelion  or 

aphelion  point.     But  the  obferved  places  are  geocentric,  and 

niuft  therefore  be  converted  into  heliocentric,  to  gain  thofe 

obfervations  which  an  obfer\^er  placed  in  the  fun  would  make ; 

tor  which  purpufe  the  proportion  to  be  ufed  will  be,  by  aMinnerofd 

iVmple  cafe  m  plane  trigonometry,  as  lh£  dijlance  of  the  planet  ****** 

(to  be  at  firrt  affumed)  Jrom  the  fan  :  u  io  the  fine  of  its  ohjiried 

dumgatwn,  or  angular  diftance  from  the  fun  (or  its  fupplement) 

iifoif  the  earth' M  diftance  from  the  tun,  taken  from  the  tables, 

I  to  tfic  fine  of  an  angle  which  is  the  di^r^^rr  between  th^ 

beliocentric  and  gCMjcentric  pltices,  and  which  is  cdled  the 

paralUx  of  the  ork 
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From  tn  kelio-       TIte  heliocentric  arc>  which  the  planet  has  paiTed  tlirough  in 

•veHnYknwrn^  given  time,  being  thus  warly  afcertiuned,  the  whole  a/>- 

time,  its  ^.      proxinmte  period  is  next  found  on  a  fuppolitioii  of  equal  arcs 

fnximMte period   being  palled  tlirough  in  equal  times;  which  will  afford  data 
IS  deduced}—      ^        ,'         .    .  *^  ,  ,.^ 

and  thence  by     ^^^  determining  a  lomewhat  more  accurate  diltance  of  the 

Kepler's  law  a    planet  from  the  fun,  by  tlie  well  known  law  of  Kepler,  by 

And  the  compul  which  the  (iqua^  of  tlie  periodic  times  are  analogous  to  the 

tations  may  thuscubcs  of  the  mean  diflances  of  the  earth  and  any  other  planet 

^^g^^^f^       refpcclively :    an  approximate  didance  being  thw  obtained 

may,  in  tlie  next  place,  be  fubftituled  for  the  ajfumed  diftance, 

and  the  parallax  of  the  orb  be  determined  a  fecond,  and  even 

a  third   time  in   this   way ;    by  means  of  which  repetitions 

an  approxinmte  period,  and  a  correfponding  approximate 

Errors  from  ex-  dillance,  will  be  obtained.     Tliefe  will  vary  more  coniider- 

^eatiicitj,         ^1^1^  |.^^^  ^jj^  ^^^^j^  ^j^^  greater  the  diflance  of  the  obferved 

arc  is  from  one  of  thofe  two  points  oi'  the  orbit  where  the 
planet  has  a  mean  motion  ;  which  points  are  always  nearer  to 
the  aphelion  than  to  the  perihelion  point,  by  a  quantity  which 
depends  upon  the  eccentricity.  If  therefore  it  (liould  fo  hap- 
pen that  a  new  planet,  at  the  time  of  its  iiril  diicovcry,  were 
at,  or  very  near,  its  mean  diflance,  the  whole  period  and 
dillance  obtained  from  a  few  of  the  firft  obfer\'ations  would  be 
pretty  accurate. 
€orfe€tei  Ky  de-      The  next  ftep  to  be  taken  is  to  determine  the  increments 

termlning  the     q^  decrements  of  motion,  when  a  number  of  eeotentric  are 

elementjtfy  ,  ,  .        ,    ,.  .       ,  ,     ,  , 

pVints  of  the      changed  mto  heliocentric  places,  and  thus  to  tr<irc  the  points 

orbit,  &c.  iij  the  ecliptic  wiiere  tht»  velocity  is  a  jfuuhnum,  where  it  is  a 

minimum,  and  where  it  is  a  mvan,  The(e  will  fliew  where 
the  perihelion  and  apliclion  points  are,  and  alfo  the  place  of 
equated  anomaly  at  an  inftant  when  the  equation  is  a  maxi- 
mum ;  thefe  data  atford  :hc  means  of  calculating  the  greateft 
equation  and  correfponding  eccentricity  ;  but  before  they  can 
be  ailigned  with  accuracy,  a  conlidorabic  time  mufl  elapfe  to 
alFord  the  adronomer  an  opportunity  of  oblerving  a  few  fuc- 
ceflTive  oppofitions  or  conjundions  and  fiationary  points,  for 
the  purpofe  of  correcting  the  approximate  elements,  and  of 
determining  the  true  Ibape  and  pofition  of  the  orbit. 

Determination         In  the  mean  time  the  geocentric  latitudes,  gained  by  obfer- 

of  the  obliquity  yj^^ion,  muft  be  alfo  converted  into  heliocentric  latitudes,  in 

and  place  of  the         ,  ,  .         ,  , 

nodct.  order  to  determine  the  nodes  or  points  where  the  two  oppoute 

fides  of  the  orbit  crofs  the  ecliptic.     For  doing  this  the  analogy 
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is — As  tJteJine  of  tlie  planet's  ehn  potion  from  thefim  :  —  is  to  the 
Hngle  of  commutaiion  (or  difference  between  the  hclio.  longi- 
tudes of  the  planet  and  of  the  earth) — So  if  the  tangent  of  the 
geocentric  tat :  is  to  the  tangent  oft/te  heliocentric  latitude. 

From  this  account  of  the  means  neceflary  to  be  ufcd  in  From  the  pre- 

afceitainins^  the  prectfe  nature  of  the  orbit  of  a  newly  dif- ."^'"8 '^"""* 

11  .        -.1  1  11     .    /.         11         .1  '^  foUowi  that 

covered  planet,  it  will  be  naturally  inferred  that  the  elements  no  dcmcats  of 

already  alfigned  to  tlxe  orbit  of  the  new  planet  Ceres  cannot  *^^  "*  ^^ 

be  very  accurate,  allowing  them  to  be  duly  proportioned  to  curate, 

one  another,  becaufe  an   error  in  any  one  of  its  elements 

renders  all  the  reft  erroneous  ;  and  there  has  not  ^-et  elapfcd, 

probably,  much  more  than  one-fourth  of  an  entire  period  ftnce 

its  difcovery,  nor  has  it  yet  been  in  the  moft  effential  portions 

of  its  orbit  for  affording  the  beft  data.     Hence  a  continuation 

of  accurate  reports  concerning  this  planet  ought  to  be  publicly 

recorded  from  time  to  time,  in  order  that  a  comparifon  of 

different  and  diftant  obfervations  may  afford  the  rcquiftte  data 

for  ultimately  fettling  its  elements  witli   accuracy.     I  fliall 

therefore  make  no  apology  for  laying  before  your  readers  an 

extradl  firora  a  letter  of  Baron  Von  Zach  to  his  friend  and  cor- 

refpondent,   Mr.  Edward  Troughton^   mathematical  inflru- 

ment-maker,  of  Fleet  Street,   who  has  very  obligingly  put 

it  into  my  hands,  with  perraifHon  to  make  what  ufe  of  it  I 

may  think  proper.     The  letter  is  unufually  long,  and  full  of 

interefting  matter  ;  but  I  fliall  confine  myfelf,  in  tliis  commu- 

Aication  at  leaft,  to  thofe  parts  of  it  which  principally  relate 

to  the  new  planet,  and  the  lubjefls  conneded  with  it. 


ExtraQ  of  a  Letter  from  the  Baron  Von  Zach  to  Mr,  Edzvard  Letter  from  Vbu 
Troughton.  '  ^*^- 

Gotha,  January  2^,  1802. 
ft  **#4t#*#**#  YOU  have  heard  perhaps,  dear  friend,  Re-difcovcry  of 
that  I  was  fo  lucky  as  to  difcover  again  Mr.  Piazzi's  planet,  ^^e  planet  Ceres, 
called  now,  in  honour  of  the  king  of  Naples,  Ceres  Ferdi- 
nandea.  I  found  this  little  planet  firft  on  the  7  th  of  December 
laft  year,  juft  between  the  head  and  the  north  wing  of  Virgo, 
in  178^  33^'  right  afcenfion,  and  ll*»  41-i'  declination  N. 
An  aftronomical  friend  ^  mine.   Dr.  Olbcrs,   in  Bremen. 

found 


iimnd  the  pbnet  on  the  Sod  of  January  between  the  N.^  Hf 
1ft  and  {  Vtrginii.  I  'have  not  heArd  that  this  little  phuiet^ 
which  reremUes  a  flar  of  the  mnth  magnitade  in  fiae,  ha* 
bcea  feen  in  France  and  Eogbod.  I  have  already  given  in« 
formation  of  my  dilcovery  to  the  prefident  of  the  Royal 
Society,  Sir  Joleph  Banks.  1  have  the  honour  to  fend  yoo 
here  my  obfecvations  of  this  planet. 


rmt9iMtt- 


fipfltCM(riS* 


SEEBERG  OBSERVATORY. 

MeinTime. 

Ap.  Rtpit  Afcea. 

I8U1.   7  Dec. 

18^  48'      10,3" 

178^  33'     30,6" 

If  41f  N. 

SI 

?7    381        :: 

184    44         :: 

11       5 

1802.11  Jan. 

17      3       17,4 

186     45    49,95 

11      15 

1^ 

16    46      25,6 

187     27    53,25 

11     26 

22 

16    25      ^3,9 

188       6    25,8 

11     44 

25 

16    14      32,9 

188     20    39,15 

11     54 

2^ 

16    10      53,7 

188     24    49p 

11     57 

"  If  yott>  or  your  aftronomical  friends,  wifii  to  look  at  the 
new  phmet  Ceres,  whkh  is  rather  diflkult,  this  heavenly 
body  being  fo  fmatl,  I  fend  you  here  a  little  e|riiemeris,  which 
will  dired  you  in  the  refearch  of  this  planet.  With  my  eight 
feet  tranfit  inftrument,  by  tlie  hto  Mr.  Rarafden,  and  with 
200  magnifying  power,  I  could  not  perceive  the  lead  mark  of 
a  dilk.  Perhaps  Mr.  Herfchel  will  fee  more:  perhaps  he 
will  difcover  feme  fetellites  tor  Ceres. 

Pqfaionqf  the  Cera  FercUnandea  far  Midnight,  in  the  Sttberg 
Objcrvatory, 


Right 

Afc. 

Dedin.  |Rc.  Af.  in  Time] 

1802. 

Feb.    2 

6"  8* 

43' 

12«  31' 

12 

34     53 

6 

6    8 

45 

12     47 

12 

35        1 

8 

6    8 

44 

13       4 

12 

34     55 

11 

G    8 

38 

13     22 

12 

34     33 

U 

6    8 

29 

IS     41 

12 

33     57 

17 

6    8 

16 

14       1 

12 

33       5 

20 

6    8 

0 

14     21 

12 

31     59 

23 

6    7 

40 

14     42 

12 

30     40 

26 

6    7 

17 

15       3 

12 

29       8 

March    1 

6    6 

50 

15     24 

12 

27     22 

DHRctthiet'hi         "  How  much  I  want  your  four  feet  circle  in  my  obferva- 

fkeskftrvacaoot.  ^^^  j^^  prefcnt  perplexity  will  (how  you.     Hitherto  1  have 

obferved  all  my  «entth  diRances  widi  a  four  feet  DoUond's 

quadrant. 


^*     t r 
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I,  and  a  circle  of  tv\o  (eet  fram  Caryi  the  telefcopcs 
fcave  little  aperture,  to  that  I  cai>|iot  fee  the  new  planet  Ceres, 
and  confequently  I  cannot  obferve  tlie  zenith  diilances :  as  the 
air  alt  January  was  very  hazy  and  cald,  I  liad  much  ado  to  fee 
the  planet  in  my  %'ery  excellent  trantit  inftrument.     I  miifl 
thcirefore  wait  till   the   planet  ihali   increafe   in   brightnefs, 
which  yet  will  not  go  farther  than  to  a  liar  of  the  feventh 
magnitude.     In  ihc  mean  lime  1  hope  that  by   very  clear 
weather  1  may  dilKuguilh  the  planet  in  my  old  quadrant,  or 
*  in  my  little  circle,  and  that  this  taint  body  will  fupport  the  il- 
iuminating  of  wires,  which  has  not  been  tiie  cafe  hitherto. 
This  is  the  rcafun  that  I  could  not  obtain  one  exaiSt  declina- 
tion, but  ray  right  alceiifion*  of  Ceres  arc  extremely  exadt. 
This  difficulty  will  certainly  never  take  pbce  in  my  obferva- 
tory  when  I  once  get  your  four  feet  circle.    **♦**►"»■♦ 
"  As  foon  as  the  inlkuments  arrive,   I  fliall  give  you  notice 
of  it :  in  the  mean  while  I  have  the  iionour  to  fubfcribe  my' 
fclf,  wUh  the  grealeft  regard  and  higheft  efleem,  which  the 
H     reigning  Duke  of  Saxe  Goth  a  very  (inccrely  (hares  with  me, 
H  MoH  honoured  Friend, 

^1  Your  moH  obedient  Servant, 

^^^B  And  devoted  Friend, 

^^^^K  Francis  Bahon  0£  Zacu, 

^^^^^  lAtuienant'Colonel,  and  Dirt&or  qf 

"  Before  I  fimflied  this  letter,  I  had  two  obfervations  inoreLateft  olferrt- 
of  the  new  planet  Ceres^  vis. 

Rt.  Afc.     Ceret,        Ded.      Cerei. 
28  Jan.  IG^     3'     29"  M.  T*   1S8**  5l'  37, So'     12*'  9'  41,3" 

tolerably  well  at  the  quadrant. 
«  n    59  43J  188    S4   18,13       12^  14' 

only  gucflcd.** 


This  extract  affords  me  an  opportunity  of  illuftrating  the  AppTication  of} 
account,  which  has  been  juft  zivcn,  of  the  application  of  two  ^^'l  inft;«^;oni 
diftant  obfervations  of  a  planelior  determining  the  heliocentric  to  the  obferv*.* 
arc  that  ha*;  been  run  through  in  a  given  time  :  if  I  lake  tlie*^^^*^  Cent* 
right  afcenfion  of  Cere-^  for  the  lit  of  Jan,  1801,  as  givf^n  by 

Vol.  L— AFRit,  1302,  U  Vi^zzi't 


•I 


•  K   TRB    PLAKBT    CERES. 

Fitzsi's  firft  obfenration,  aftd  alfo  for  the  26th  of  Jan.  1 802^ 
«fl  given  by  the  laft  obfervation  of  Von  Zach  in  the  prefent 
extrm^^  and  projed  the  orbits  of  the  earth  and  Ceres  accord- 
ing to  (he  eccentricity,  mean  diftance  and  place  of  the  aphe- 
lion of  Gaafs,  as  given  in  the  extrad  from  the  Moniteur  in 
the  different  journals,  we  (hall  have  the  figure  reprefented 
in  Plate  XIII.  Fig.  I,  which  is  thus  conflruAed,  viz. 
Confhmdioii  of  Suppofing  the  point  S  to  be  the  fun,  defcribe,  with  any 
^^2^ 2^*' radius,  the  circle  marked  <y>,  \S ,  n,  &c.  for  the  ecliptic, 
with  the  geocen-  ^nd  conceive  it  to  be  at  an  irifimte  diftance;  draw  an  occult  line 
trie  and  belio-  from  S  to  ©  9i»,  the  earth's  aphelion,  and  another  to  ^  26p, 
the  litter,  &c.  the  aphelion  of  Ceres ;  lake  10  from  a  fcale  of  equal  parts, 
and  defcribe  with  that  radius  the  innermofl  circle  A  0  P  from 
a  point  -^  of  the  radius  from  S  towards  A  in  the  occult  line, 
and  another  circle  with  a  radius  of  27,6  of  thofe  equal  parts 
from  the  point  C  ^  of  the  faid  radius  from  S  in  the  fecond 
occult  line,  and  thefe  circles,  which  are  eccentric  with  re- 
fped  to  the  fun  at  S,  will  very  nearly  reprefent  the  required 
orbits  of  the  earth  and  Ceres,  in  both  which  A  reprefents  tlie 
aphelion,  and  P  the  perihelion  points.  In  the  next  place  find 
the  two  points  in  the  earth's  orbit,  which  are  (lianietrically 
oppofite  the  fun's  place  for  Jan.  1,  1  SOI,  at  9'' P.  M.  and 
Jan.  27,  1802,  at  4-^  A.  M.  which  will  be  ©  1  P  T  3S"  and 
S\,  6^  35'  rcfpeclively,  and  mark  them  as  in  the  figure  with 
their  dates ;  after  this  mark  the  geofcenlric  right  afccnfions  of 
Ceres  (denoted  by  the  letter  C  with  a  crofs  beneath)  for 
Jan.  1,  1801,  and  G  at  ^  21  ^^  4-7'  iS'',  according  to  Piazzi, 
and  for  Jan.  26",  1«02,  at  G  at  ^  8°  21-',  according  to  Von 
Zach,  and  draw  I  he  two  dotted  lines  from  S  to  each  ;  then  it 
dotted  lines  bi;  drawn  parallel  to  ihefe  two  lines  from  the  earth 
(0)  i"  Jan.  ISO]  and  1S02  refpeclivciy,  until  they  touch  the 
orbit  of  the  planet  Ceres,  thefe  laft  lines  will  niaik  the  gQO- 
i:ct\Uic  apparent  places  of  this  planet  in  its  orbit,  of  which  the 
ilotted  linos  irom  S  to  the  ecliptic  denote  the  mcufurt ;  and, 
laftly,  if  line*;  be  drawn  from  S  throu;^h  ilie  geocentric  places 
to  the  cch'ptic  to  If  and  H,  they  will  indicate  the  heliocentric 
longiiudes,  ar.d  the  arcs  contained  between  the  heliocentric 
*  and  geocentric  meafures  will  be  on  each  (la\  the  nieafure  of 

The  methoH  of  ^vhat  U  called  the  parallax  of  the  orb. — Tiii^  method  of  con- 
converting  gco-  verting  geocentric  into  heliocentric  places  h\  projection  is 
Sto  hdu^auric  capable  of  great  accuracy,  and  is,  fo  far  as  1  know,  original. 

The 
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The  reafon  of  drawing  the  occult  paraM  lines,  which  may  by  pujeaion  ill  | 
not  occur  to  the  reader,  is  this ;  as  the  ecliptic  is  confidered  cgrttc  • -Jb4^  ■ 
to  be  an  infinite  difiancc,  io  that  the  whole  oibit  of  the  earth,  new. 
if  feen  from  it,  would  appear  only  as  a  point,  a  line  drawn  to 
it  from  the  fun,  and  aiiotlier  parallel  thereto  from  the  cir- 
cumference of  the  earth's  orbit,  will,  to  an  eye  placed  in  the 
ecliptic,  even  if  it  were  only  at  thediftance  of  a  ftar,  appear 
coincident  on  ih^fame  line ;  hence  if  a  line  be  drawn  from  the 
earth  to  the  planet  in  its  orbit,  let  their  rcfpeclive  fituationa 
be  what  tlicy  may,  another  line  drawn  parallel  to  that  from 
the  fun,  till  it  reaches  the  ecliptic,  will  fliew  tlie  geocentric 
meafure  therein  the  lame  as  if  that  meafure  were  taken  in  a 
graduated  ecliptic  defcribcd  from  the  earth  as  a  center,  and 
having  all  its  divilions  exadtly  parallel  to  thofc  of  the  ecliptic 
defcribcd  from  the  fun  as  a  center. 

Indeed,  I  have  tried  this  projcftion  with  the  geocentric  Tried  with  thi 
and  heliocentric  places  of  fome  of  the  other  planets  taken  **^^'°' 
from  an  ephcmcris,  and  find  it  extremely  accurate  as  well  as 
calV. 


From  this  projccllon  of  the  heliocentric  and  geocentric  Rcmtrks  from 
places  of  Ceres,  it  appears  evident  that  tlie  diftance  from  the  j£^^^*^ 
earth  to  it  was  much  greater  lad  fummer  when  the  earth  was  tioni  and  appa-| 
at  P,  tJian  it  is  at  prefent,  and  it  is  equally  evident,  that  as  'V^if^f^j  |l 
the  velocity  ol  tiic  earth  is  greater  than  that  of  the  new  planet,  ( 

and  as  they  were  both  moving  in  the  fame  diredtion  at  the  ''■ 

latter  period  in  the  projection,  the  diflance  will  cx)ntinue  to 
diminiih  until  both  the  planets  are  in  the  fame  flrait  line  as  i, 

f  (Hii  from  the  fun,  agreeably  to  what  is  faid  in  the  extra6t  from  -p 

Voii  Zach's  letter;  for  the  apparent  magnitude  is  in  an  in-  ^■ 

verCv' ratio  of  the  diilance,  fo  that  as  the  diflance  diminifhe^,  !;■ 

tlic  apparent  dilk  incr<?afes.     The  reafon  alfo  appears  clear,  \ 

why  there  was  very  little  apparent  motion  of  the  new  planet  '. 

in  the  iatt  month  as  fecn  from  the  earth,  for  in  this  part  of  th«  j! 

earlli's  orbit  Ceres  would  appear  to  have  a  retrograde  motion, 
provided  it  were  at  reft,  but  its  forward  motion  in  a  certain 
degree  balanced  that,  and  produced  the  effect  of  little  or  no 
a])parent  nvotion  at  all: — on  the  6ih  or  7th  of  Feb.  laft  it  was 
Jlatloiiary,  and  ha«  been  fince  retrograde  in  a  fmall  degree. 

U2  In 


\ 
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«f  In  order  to  afcertain  by  calculation  the  heliocehtric  are 
pafled  through  in  990>3  days,  the  time  contained  between 
Jan.  I,  1801>  at  9  P.  M.  and  Jan.  27,  1802,  at  4  A.  M.  the 
hdkxxntric  longitudes  of  the  new  planet  may  be  afcertained 

taQf  I 

s     •   '    ^ 

1801,  Jan.  1' 9h  fun's  long.      .     •     ;    •     9     11  1     33 

Right  afoenfion  of  Ceres      .     •    .     1     21  47  48 

Elongation 7     19  13  45 

Then  at  27  (fuppofed  diftanccf)  1,43136 
Is  to  fine  of  49^  14'  .  .  .  9,87931 
So  is  10  (earth's  diftance)        .     1,00000 

10,87931 
1,43136 


To  &ne  of  {raral.  of  orb.  16^  17'       9,44795 

S     •  ' 

Again  1802,  Jan.  26^  16^  fan's  long.     •     .     10    6  35 

Rfghtaicenfion  of  Ceres 6    8  24 

Elongation 3  ^8  1 1 


Then  as  27 1,43136 

Sine  of  61 9  49'  (fupplement)        9,94519 
Sols  10      .     .     ^     .     .     •     .     1,00000 


10,94519 
1,4S136 


Tofineofparal.  of  orb.   19^  3'      9,51383 

Georcentric  place  of  Ceres.  S    •      '     "  •  ' 

Jan.     1,   J  801       .       .     1  21  47  48         Parallax  16  17 

Jan.  26,    1802       .       ,     6     8  24  49         Ditto       19  3 


Whole  geocentric  arc        4  16  37     1  35  lO 

Dedud  fum  of  parallaxes  1     5  20 

Whole  heliocentric  arc      3  11   17     1  in  390,3  days. 
i  Aencc  rf         Now,  if  the  motion  of  tlie  planet  were  equable  throughout 
I  perM  its  orbit,  we  (hould  have  the  whole  tropical  period  from  this 

l7#*7<i»y«»     ^jj^^  ^  iQjo  j7'  1"  .  39o,3«i  :  :  360^  :  1387,27  days  Init  the 

portion 
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portioiuof  a  circle,  which  has  been  paft  fince  Jan.  1,  1801, 
is  that  in  which  the  velocity  has  been  above  a  mean  velocity  ; 
therefore  the  period  thus  obtained  is  (liorter  than  the  true 
period  by  a  quantity  which  depends  upon  the  equation  of  the 
center,  which  has  not  yet  been  examined.     At  prefent  want  ^ich,  for  i 
of  leifure,  and  the  length  of  this  paper,  render  it  neceflary  t^flSrt  "* 
that  I  (hould  defer  entering  upon  the  other  particulars,  which 
remain  to  be  difcufTed,  fome  of  which,  it  is  prefumed,  will 
be  found  inlcrefling ;  for  I  propofe  to  (how  that  fome  of  the 
elements  ailigned  by  Gaufs,  which  are  confidered  as  the  moft 
accurate,  are  not  in  due  proportion  to  one  another.    This 
difcuflion  will  therefore  conflitute  the  fubjed  of  another  com- 
munication.    In  the  mean  time  we  may  infer,  either  that  the  though  the  m- 
whole  period  is  (horter  than  has  been  prematurely  determined,  rijJ,^JJj2tlw 
or  otberwife  that  the  greateft  equation  fhould  be  much  greater  be  too  kMf  i  o 
than  the  eccentricity  at  prefent  affigned  requires.     Indeed,  it  the^wiittt 
will  hereafler  appear  Uiat  the  eccentricity,  given  from  the  exceed  wh«ttb( 


Moniteur  in  the  different  journals,  is  almod  two-thirds  too  lit-  *^fif««* 
tic  to  corrcfpond  to  the  equation  which  has  been  attributed  to    "^  '** 
the  new  planet. 

I  aip,  SIR,  as  ufual, 

Your's  very  refpedfully, 

W.  PEARSON. 


The  early  obfervations  of  Profeflbr  Piazzi,  to  which  Mr.  Early  obfcrre- 
Pearfon  refers,  are  given  by  the  profeflbr  in  the  following  tables.  ^°"'  «f  P»««W 
The  computations  in  the  latter  table  were  made  from  elements 
which,  at  the   prefent  time,   would  require  to  be  greatly 
amciulcd  ;  but  I  have  not  chofen  tq  omit  them.  W.  N. 
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TaUe  of  Hm  Mean  Tioie^  Right  Arcenfion»  and  Declination 
of  the  new  Star  as  obferved ;  together  with  the  Longitude 
o(  the  Sun,  and  the  Logarithm  of  its  Diftance  from  the 
Earth. 
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1 
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'  N.  B.  The  obfervatioDi  marked  with  two  points  (:)  are  a  little  doubtful  ^ 
thole  marked  with  (::]  very  uncertain. 
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Table  of  the  Geocentric  Longitudes  and  Latitudes  qf  the 
new  Star,  both  by  Obfervation  and  Qalculation ;  together 
witli  their  Qifterences, 


Djtc 
of  die 

Geocentric 

MooTh. 

OhCermu 

I 

1*130 

22' 58-5'^ 

a 

29  44  8 

3 

16  49-3 

4 

14  i6-5 

lO 
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XI 

8257 

'3 
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;-2-3 
—  '-1 
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2  13*1 
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4  o'7 
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44  4i'7 
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2  27«7 

58  63-3 

53  48-4 

28  31-8 
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..,6.6 
--  7-4 
+  3*9 
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X2   23*2 

53  1-3 
45  3'-6 
41  5«*3 

38  I2'3 
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13  43*5 
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f 

7    3'^ 

3  47 -o 

o  54    9.6 

44  50*9 

1?    ^0'4 
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^-28*0 
139 
17  O 
17-3 

r-27-4 

— i6*9 

—  :e.-7 

— 2X'8 

»*6 

— «o»a 
-X3-7 
^9.3 
4.8.2 
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I^njitudcs  u 
latitudes  of 
Cereif  Jaiu 
Feb.  180X. 


Lniertaining  cJiemical  Experiments ;  xvltii  Notices  of  various  new 
Fatfs  andf  Qhfe nations  rtjpediing  the  Produds  qf  Nature  and 
Jrt.  Bj  Mr  .pREDfaicKAccuM.  Communicated  bj/  the 
AUlior, 


I .  Production  of  pliofpJiorated  Ilidrogen  Gas  *. 

l\S  the  ufual  method  of  obtaining  phofphorated  hidrogen  Eafy  method  of 
gas,  and  exhibiting  its  fpontaneous  inflammation,  requires  a  phorattd\j4ror 
coiilidcrable  fliare   of  attention  and   manual  dexterity,    the  gen. 
amateur  ofchemiftry  will  deem  it  not  fupcrfluous  to  have  no- 

♦  This  and  the  five  following  Experiment!  were  firft  noticed  by 
Mr.  Davy,  who  exhibited  them  in  hit  le^uret  at  the  Royal  Initi* 
tution.     , 
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ticed  heie  the  method  of  producing  this  gas  in  a  more  <saff, 

expeditious,  and  eoonomieal  manner,  bj  merely  preicDtiag 

l^fphorus  to  nafcent  hidrogen. 

Ziac»  fttlpliQiie      For  this  purpofe,  let  water  be  decompofed  in  die  ofoal 

5!!?L!°1&1'  manner,  by  means  of  zinc  and  fulphuric  acid,  and  add  to  the 

the  fas  i  mixture  a  quantity  of  phofphorus.    The  hidrogen  evolved  will 

diflblve  part  of  the  phofphorus ;  phofphorated  hidrogen  gai 

wUch  tdcM  te  will  be  produced,  and  tal^e  fire  at  the  furface  of  the  fluid,  fb 

JjyjJIJJJJlJjJ^long  as  the  decompofitipn  of  the  water  is  made  with  confider- 

bora  in  a  band*  able  rapidity.  But  the  gas  produced  in  this  procefs  bums  with 

nl  nia>sr>       |^  more  lambent  flame  than  tliat  pbtained  in  the  ufual  manner, 

probably  on  account  of  cpntalning  a  larger  quantity  of  hidro-i 

gen.    The  experiment  is  neverthelefs  brilliant ;  for  the  gas  is 

diljvigaged  in  fiooall  bubbles,  which  cover  the  whole  furfiu^ 

of  the  fluid;  they  difengage  themfelves  rapidly,  new  ones 

are  produced,  iMid  the  whole  fluid  refembles  i^  well  of  fire. 

Ptfdcvlvfai-         For  the  fucceft  ct  this  experiment,  it  is  eflential  that  the 

ftruftioei.         water,  during  the  aAion  of  its  decompoiitiop,  be  confidenUy 

heated,  which  may  be  efieded  by  a  copious  addition  of  ful* 

phuric  acid,  and  that  the  phofphorus  be  prefent  in  a  confider- 

able  quantity.  Half  a  part  of  phofphorus  cut  into  fmall  pieces, 

one  of  granulated  zinc,  three  of  concentrated  fulphuric  acid, 

and  five  of  water,  anfwer  this  purpofe  exceedingly  well. 

2»  Phofphorated  Hidrogen  Gas  hurtu  with  a  green  Light  in  nafcent 
kjfperoxiginifed  Muriatic  Acid  Gas,  under  the  Surface  qf 
Water. 

Phefphofct  of  Put  into  an  ale-glafs,  or  Florence  flafk,  one  part  of  phof- 
^"!fed  ma^*t'  P^**"^**  of  lime,  broken  into  pieces  of  the  fize  of  a  pea  [not  in 
nf  potaih,  phof.  fmall  fragments  or  in  powder],  and  add  to  it  half  a  part  of 
?^^*9  M<*  f«»l-  hyperoxigentfed  muriate  of  potaih.  Fill  the  veffel  with  water, 
duce/ry  ttnAr  ^"^  bring  carefully  into  contact  with  the  materials  at  the  bot- 
tom of  the  fluid,  three  or  four  parts  of  concentrated  fulphuric 
acid.  This  may  xnoft  conveniently  be  done,  by  letting  the 
acid  fall  through  a  long«>necked  funnel,  reaching  to  the  bottom 
of  the  vcfTel,  or  by  caufing  it  to  pafs  down  the  fides  of  it.  As 
foon  as  the  decomppfition  of  the  water,  and  that  of  the  hyper- 
oxigenifed  muriate,  takes  place,  flaihes  of  fire  dart  from  the 
furhce  of  the  fluid,  and  the  phofphuret  illuminates  the  bottom 
of  the  veflel  with  a  beautiful  green  light. 

3.  ComhuJHon 


omhttjlion  of  ph of pho rated  Ifidro^en  Ca^,  by  the  Admisture 
ff  hi/peroxigattjcd  Muriatic  Avid  Gav, 
irphofphorated  hidrogcn  and  h)'perox!genired  muriatic  acid  Flame  by  mii. 
gas  be  mixed  together,  fire  and  flame  iitl'  produced;  and'"'^^  ^**'*' 
firoplc  muriatic  acid,  water,  and  phofphoric  aciif,  arc  formed. 


4.  Comhuflion  qf  infiammnhU Suhfinnccs  innafvcui hypct'oxigenijed 
Mwiatic  AHd  Gm, 


d 


Put  into  a  \vinc-g!:ifs  one  part  of  hyporoxigenifed  muriate  Num-wuf  coro- 
<tf  potadi  porfe^ilv  dry  ;  pour  on  it,  two  of  eolourlels  fulphuric  '>^**»"."'  \^  ^Y- 
acid  of  comtTiPrce  :  a  violent  action  wjII  take  place,  and  ny-mwriatU  ijast 
pcroxigenifed  muriatic  gas  becomes  evolved.     If,  during  tlie 
extrication  nf  this  gas,  one  part  of  fulphuric  elher,  alcohol,  or 
oil  of  turpentine,  be  fuffered  to  fdl!  intn  the  gas,  an  accenfion 
lakes  place,  accompanied  wilh  a  crackling  noife. 

In  thi^  manner  not  only  af!  the  inflammable  fluid  bodfes, 
but  like  wife  mod  of  the  fotids,  fuch  m  camphor,  re  fin,  tallow^ 
pitch,  claflic  gum.  Sec.  may  eafily  be  inflamed. 

#•  Comkujtion  of  txprejftd  OiU  at  the  Surface  of  Water,    tj 
Mfom  of  hjfperoxigcmfed  Manatic  Acid  Gaa* 

Put  into  an  a!c-glafs  one  part  of  hy|>eroxigcntfed  muriate  ofofoili  on  wtttri 
potafli  ;  add  tp  it  three  cr  four  of  water,  and  half  a  part  of  oil 
of  olive*!,  or  of  liivfeccL  On  adding  to  It  four  or  tive  parts 
of  concentrated  fulphuric  acid,  a  violent  adion  takes  place , 
much  charcoal  becomes  depofited,  and  a  muUitude  of  ignited 
fpark«  pafs  through  the  black  fluid,  exhibiting  a  beautiful 
phenomenon.  On  addini*  an  additional  quantity  of  hypcroxi- 
genifed  muriate  of  potalh  and  fulphuric  aciil,  tlie  whole  maft 
takes  fire,  and  burus  ivitli  a  denfe  yellow  flame. 

5,  Com^uftion  f^  I^hnf phonic  in  fufperoxigeivfcd  Muriatic  Add 
Gas,  under  ike  Surfavt  of  IVattr. 

Let  falJ  into  a  winc-glafs,  or  rather  inlo  a  long  cylinder,  pMphortif  i 
filled  tivo  tltirds  with  water,  one  part  of  phofphorus  and  two^^**^^* 
of  hyperoxigenifed  muriate  of  potafli.  On  adding  to  this  mix- 
ture three  or  four  parts  of  fulphuric  or  nitric  acid,  the  phof- 
phorus take^i  fire,  and  burns  vividly  under  the  furface  of  the 
fluid  :  on  agitating  the  mixture,  flreams  of  ignited  fparks  pafs 
dirough  thr^  fluid  rapidly. 

Uetnark, 
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Rettiark,'^T\m  and  the  two  preceding  experiments  reqoirs 
caution.  The  operator  ought  to.be  difiant  during  the  afiafionL 
of  the  acids,  or  the  addition  of  the  combuflible  body,  which 
arc  fomctimes  thrown  out  of  the  vcflcl  to  a  confidcrable  dif- 
tance. 

7.  DecompofUion  of/ulpkureous  Acid  Gas,  by  Muriate  qf  Tin, 
DecooifoficiQn        If  fulphureous  acid  gas,  and  firefli  prepared  muriate  of  tin, 
fcr  iim"of  £!  ^  brought  into  contad,  the  volume  of  the  gas  becomes  fpccdily 
diminiilied,  fulphur  is  depoiited,  and  the  Ample  muriate  be- 
comes converted  into  an  oxigensted  muriate  of  tin. 

8.  Syrtip  qf  Violets,  xvhich  has  loft  its  Colour,  regains  ity  tchem 
agitated  in  Contact  xvith  Oxigen  Gas. 

Synip  oftioleta  It  is  a  fa6l  well  known  to  chemifls,  that  fyrup  of  violets  Is 
reftored  by  oxi-  ^pt  to  lofe  its  coiouT  by  age,  though  not  the  lead  perceptible 
change  in  the  faccharine  folution  has  taken  place,  when  ex-» 
pofed  to  light,  or  even  when  frequently  agitated  in  cental 
with'atmofpheric  air.  In  order  to  make  the  difcoloured  fyrup 
regain  it«  primitive  blue  colour,  nothing  more  is  neceflary  than 
to  agitate  it  for  a  few  minutes  in  contad  with  oxigen  gas. 

9.  Pho/phorated  Hidrogen  Gas  is  decompojbd  by  Light, 
Light  decoropo-       Though  phofphorated  hidrogen  gas  may  be  kept  over  mer- 

wir?**^^****^^^^^^  *"  ^^^  ^^^^  ^°^  ^^y  length  of  time  unaltered,  this  is  not 
the  cafe  if  the  gas  be  expofed  to  light.  In  this  fituation  tho 
union  of  the  phofphorus  and  hidrogen  is  broken,  the  phofj^o- 
rus  becomes  feparatcd,  and  cryflallizes  in  the  veflel^  and  the 
hidrogen  is  left  behind. 

1 0.  Acetite  qf  Ban'tcs  w  capable  of  cryftaUizing, 

Cryftals  of  ace-       A  (blution  of  acetite  of  barllcs,  prepared  by  diffolving  pure 

tite  of  baritcs.     ^arites  in  pure  acetous  acid,  which  had  been  expofed  to  light 

in  an  open  glafs  veflel,  was  found  to  be  converted  into  a  folid 

regular  cryfialline  niafs.     The  form  of  the  cryftals  could  not 

be  determined,  on  account  of  their  extreme  minutenefs. 

11.  Spontaneous  Rcdudion  of  Ilouxird^s  fulminating  Mercury, 

Spontaneous  re-  Four  ounces  of  Howard's  fulminating  mercury  were  placed 
doaion  of  ful-  fjjii  ^j.j  Qji  a  chalk  flone,  expofed  to  the  rays  of  the  fun  in  4 
g^ryV  window.     It  was  lefl  in  this  fituation  unobfervcd  for  at  leafl 

three 
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•Chrec  months.  The  produ^  during  thh  time  wa^v  converted 
into  a  black  brilliant  po\vdt*r.  On  attempting  to  cullc<il  it 
together  into  une  heap,  and  feparating  it  from  the  papt^r  which 
liad  beijn  inlerpofcd,  a  globule  of  running  mercury  was  leen. 
On  introducing  tl^r  fiovvder  into  a"bottk%  and  Ihaking  it  to- 

^clhcr^  heat  was  evolved,  and  the  whole  mafs  bcciiaie  re- 
duc4;d  lu  iJie  metallic  Rate. 

12.   Frodu^ion  qf  rtd  Sufpfmret  qfAfercury  in  the  humid  Way. 

When  oquaj  quantities  of  a  concentrated  folutioii  ofoKigeti-  ClnnakiT  m  thfe 
aled  muriate  of  mercury*  and  conci-ntraled  frefli  prepared  ""^  ^^^* 
filming  hidrofulphuret  of  anjmonia,  are  mingled  tugetlmr^  a 
brownifli  muddy  precipitate  is  produced,  which,  when  left 
undrfliirbedj  turniyulluvv  in  three  or  iour  days,  then  orange, 
and  at  M  acquires  a  beautiful  cinnabar-red  colour*  The  ful- 
phurel  of  mercury*  when  feparated,  pofl!bfles  all  the  properties 
■^tlie  befl  vermilion  which  h  met  with  in  commerce. 

I  13,   Air  Bkidikr  of  the  Carp  cotdalmi  common  Air, 

,      The  air  bladder  of  the  carp  does  not  contain  nitrogen,  asError  of  Four 
pburcroy*  &c.  aifert.     If  the  air  of  the  bladder  of  this  IH'ing  ^^0^^"^'™"* 
firti  be  examineti,  it  will  be  found  to  contain  atmolpheric  air, 
not  nitrogen. 
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4.  Fifi  Banet  contain  miich  pk>Jpho)ic  Acid, 

Tlie  bones  of  fi(h  contain  upwards  of  one  fixth  part  more  FiA  bon«t 

■bauDd  wid 
phorphorus* 


iof  phofphoric  acid,    than  tliofe  of  quadrupeds.     Tliey  may '^'^^  *'*** 


refore  advantagcoutly  be  employed  for  making  phofphorus. 

13.   J  rax  from  Spiders, 
The  yellow  matter  depofited  in  veJlels  containing  fpiders  Spiiert*  wax. 


Ipreferved  in  alcoho!,  is  a  true  wax,  which  may  be  obtained 
^t>ni  thefe  animals  by  gently  Iwating  them. 


16.  fluoric  Acid  dijfidva  Lead, — Method  of  obuumng  it  pure. 

kFluoi^ic  acid  obtained  in  tlie  ufual  manner,  by  dccompollng  CommoTi  Huork 
We  of  lime  by  fulphtiric  acid  in  a  leaden  retort,  always  con- j'^'"^'^^^*"'^*"^ 


^  tains  lead  in  lolulion  ;  a-s  may  be  proved  by  minghng  ihe  acid 
w*fh  a  folution  of  water  impregnated  with  fulphuratetl  hidro- 
gen  gMs,    Tin  %*e(rels  are  lefs  a£led  upon  tiiaa  thofe  raad«  af 

tThe  acid  has  no  ctTcd  upon  fdvar. 
'" 
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How  tooMt  It     In  order  to  obtain  pore  fluoric  mod,  one  pert  eif  i 
^*^  reduced  to  a  fine  powder,  may  be  mixed  with  two  of  i 

ric  acid,  and  one  of  water.    The  mixtbre  is  then  to  bo  i 
doced  into  a  glafs  retort,  to  wRtch  a  glafs  receivor 
previoufly  luted,  containing  two  ounces  of  water,     HeotI 
ing  then  applied,  tlie  diftiUation  is  to  be  carried  on  i 
After  the  decompodtion  of  the  fluate  of  lime  is  efieded^- 
may  be  known  by  the  difappearance  of  the  whitiih  vapouni 
the  retort,  the  contents  of  the  receiver  mud  be  filtered^ 
diAilled  water  added  to  the  filtered  fluid,  till,  on  a  i 
mixture  of  water,  no  further  cloudinefs  appears.     The  i 
thus  obtained  contains  no  filex ;  it  is  abfohttelj^pore ; 
may  be  kept  in  glafs  bottles  covered  within  widi  waxa  or» ' 
preference,  with  a  hard  vamifli. 

17.  Benzoic  Acid  exiftt  in  VtmdXoe. 

Cryifiiliiie  mat*  A  quantity  of  vanelloe  pods  [Epidendrum  Vwnlh^  L.] 
ter  00  vaneUoe.  |^^j  j^^^^  ^^^^  wrapt  up  into  a  bladder,  and  furroaodbd  wifli 
thin  (beet  lead  for  upwards  of  four  years,  were  finaid  to  be 
covered  with  a  white  powder  of  a  pungent  faline  tafte«  On 
examining  the  internal  parts  of  the  wrinkled  fliell  of  thepodi^ 
the  black  feed»,  when  viewed  under  the  magnifier,  ma 
found  to  be  covered  over  with  a  multitude  of  oblong  djtoi^ 
crofling  each  other  in  all  direftions. 
Sxperiments  In  order  to  examine  thefe  cryflals,  one  ounce  of  the  poib 

bl^iiSf  K-^**  were  broken  into  fmall  pieces,  and  boiled  in  a  Florence  flaflci 
with  a  quarter  of  an  ounce  of  lime  and  (ix  ounces  of  diftilM 
water,  for  about  ten  minutes.  The  whole  mafs  was  thea 
fuffered  to  repofe,  and  the  clear  fluid,  which  was  of  an  amber 
colour,  and  aromatic  bitter  tafte,  was  fet  afide.  The  reiidue 
was  treated  in  a  fimilar  manner,  and  the  fluid  was  added  te 
the  firfl.  TTie  clear  folutions  were  then  flowly  evaporated  t» 
one  fourth.  During  this  procefs  a  quantity  of  a  brown  adhe> 
five  fubf lance  leparated,  which  had  all  the  properties  of  a  true 
refin ;  its  weight  amounted  to  nine  grains.  On  letting  Bill  into 
the  concentrated  folution,  from  which  this  refin  had  been  fe- 
parated,  fomc  pure  muriatic  acid,  the  whole  became  turbid^ 
and  a  pulverulent  yellow  precipitate*  was  depoflted,  which 
increafed  in  quantity  on  heating  the  mixture.  Ail  tlie  preci- 
pitate obtained  in  this  manner  was  then  diflblved  in  diftilled 
water,  filtered,  evaporated,  and  crvftallizcd  j  it  yielded  beau- 
tiful 
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Ital  lemon-yelloW  crvflals,  which  could  iioi  be  obtained  co- 
flelsj  by  repeated  £oiation5i  and  rr-cryltalU^alion^.  But 
W  boihng  thera  with  chaivoftl  powder,  ific  lluid  paffed  co- 
^iirlefs  through  the  ftlter,  and  yielded  piiri:  benzoic  acid  in 
form  of  lilky  needles,  weighingi23  grains. 

LB.   Cumphor  dhti  not  fttott  upott  Water  at  lozv  Temperatures — 
Phofphorus  moves  upon  Ii(trcury»^ 

If  a  bafon  of  water,  upon  which  fniall  fragments  oi  camphor  Camphor  mo- 
rn rapid  motion,  be  ftiddeidv  transft^rrcd  into  a  freezing  5'°^'^'*  *""  Tf^' 
citxiure,  the  rotatory  motion  of  the  atoms  of  camphor  inftantiy  icmotpheic 
eafes. 
if  a  cylinder  of  dry  phofphorus  be  fcraped  with  a  Lnife  over  PhofphoTus 
faacer  contaming  mercurv  JH*e  Ij-om  duil,  &:c.  the  fmall  J^^J' *  **"  "^'^* 
►articles  of  phufphuriis  whicJi  are  detached,  and  fall  upon  tJie 
quickiitver,  fpin  in  a  Hmiiar  manner  like  thoib  of  camphor 
|»!arcd  upon  clean  water. 

Camphor,   benzoic  acid,   mnfk,  caflor,   civet,  alTafoctida,  l>ot  camphnr» 
^'anilloe,  and  various  other  odoriferous  InLlianccs,  remain  mo-    ^*    ^  ^^* 
liunlefs  when  placi^d  upon  tins  Huid. 


h 


►  Frogs  change  tfieir  Colour,  and  decrcafe  in  Size,  whenfechtdcd 
from  Light,  and  die  uhenfiidiknl^  expofed  to  vivid  Light, 


i   A  number  of  maJe  frogs  of  the  largell  fize,  and  of  a  beau-  Frrfi  bfccire 
Ifulyellowifh  brown  colour,  which  !iad  Ixtun  kepi  for  upwards  X^ttZ\^^\n' 
f  fix  months  in  a  refervoir^  fituated  in  a  dark  place,  loft  their  the  duk. 
blour  daring  that  lime,  became  perietlly  black,  ajid  had  de- 
treated  in  iize  to  k-fs  thim  one  1ml  f.     A  niiniber  of  thei'e  ani-  Light  kiSU  theia 
hals,  which  were  very  brilk,  and  apparently  in  a  good  ilate 
ff  health,  were  expofed  lo  the  rays  of  the  fun,  in  order  to  fee 
f  they  would  regain  their  colour,     They  all  died,  during  (be 
kxperimenl,  in  about  three  liours.     The  galvanic  influence  fod  Jcftroys  4II 
^uld  not  ft  no  u  late  their  dead  niulcles  into  a^ion,  **^"*    ^^* 

^  A  frog,  which  had  efcapcd,  was  iound  in  a  vclTel  contain-  A  frog  canvertrd 
Rg  aconcentraledfolutlonof  putaJb,  freed  from  carbonic  acid,  fjjjbkdcarmaft. 
^  1%'bich,  from  the  time  of  dilcovery,  he  could  not  have  re- 
icialned  longer  than  three  hours.  The  animal  w  as  much  dif- 
Drted,  and  converted  into  a  flcih-coloured  gelatinous  mafjj. 
It  was  beautifully  tranfparent,  and  twice  it<i  natural  fize. 
Jq  pouring  boiling  water  upon  it,  the  whole  wa^  diifolved 
^o  A  jelly. 
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H^i^^         Fn>p  kept  in  diftUIed  water  ibcm  become  lv«ni^ 
Afkrtat  fluids   ^'^Z  cannot  live  in  water  impregnated  with  nttravs 


nor  in  water  holding  carbonic  acid  gas  ui  filiation  io 
able  quantity.    They  live  in  an  atoioTphere  of  pme 
for  five  or  fix  days,  if  water  be  prcfent.    Hmy  inRmfifM 
in  all  hidrocarbonates ;  but  may  be  kept  alive  in  nitrons 
for  fome  days. 


The  Method  qf  cryfiaiUzingXinte,    Bjf  Taokmsdorff  *• 

Hiftonr  of  die      1  HE  cryftallization  of  lime  was  firft  difcovered  accidentally 

eolation  of  |,y  Schaub.    Bncholz  alfo  obtained  very  fine  cryflab  of  Urn 

earth  by  boiling  it  with  its  muriate.     I  have  verified  this  dif 

covery ;  and  find  that  lime  may  be  obtained  in  cryflab  eqaaliy 

well  in  winter  as  in  fummer;  with  the  exception*  that  Ai 

fait  prepared  during  the  winter  feafon  forms  cryfiais  which  are 

Howeficaed.    thicker  and  larger.    In  order  to  obtain  thefe  OffyflBk,  ny 

quantity,  at  pleafure,  of  the  muriate  of  Ume  is  to  be  boiM 

with  one  fourth,  or  even  lefs,  of  cauftic  lime,  and  the  fluid 

concentrated  until  in  winter  a  drop  of  the  folutioji,  let  &ll 

upon  a  cold  flone,  fliall  acquire  the  confidence  of  fyrup  with-] 

out  cryftallizing  or  congealing.   The  fluid  is  then  to  be  flraincd 

through  a  clofc  cloth  filter  into  a  capfule  of  porcelain  or  eartli, 

which  is  then  to  be  covered  with  a  fimilar  capfule,  or  a  wooda 

cover,  in  order  that  the  cooling  may  be  as  How  as  poffibfei 

By  this  means  very  long  but  flender  cryfiais  of  cauftlc  limi 

arc  obtained,  which  mufi  be  waQied  in  alcohol  to  clear  ofi*tiie 

adherent  muriate.      This  operation  mufi  not  be  attemptd 

with  a  Icfs  quantity  than  fcvcn  pounds  of  muriate  of  lime. 

Refidue,  after        It  is  well  known,  tliatuhen  muriate  of  ammonia  is  difiilMj 

ilaS  ^dT  ^^'^^^  ^^^^^*  of  lime,  for  its  dc-conipoiUion,  part  of  the  refidnJ 

Rme,  is  thecryf-  adheres  fo  firongly  to  the  retort,  that  it  is  almofi  impofiible  ti 

toUlMd  eardi.     jctach  it  by  foftening  it.     This  hard  mafs  is  for  the  moft  pan 

formed  of  lime  confufedly  cryftallized,   which  is  more  dif 

ficultly  difiufed  in  water  than  the  fame  earth  in  powder,  ori 

fiate  of  minute  divifion.  i 

*  Journal  der  Pharmacie,  vol.  ix.  part  !•  p.  108. 

xii.-rt 


rRTSTAetiSBB  ni&imtiri 


XIL 

On  the  Cr0dUzation  qf  t\e  Ilidrr>JUlphtirct  tf  Soda.     Bj  Cir. 
Vauciuelik  *. 

JljERTHOIXKTj  in  a  luemoir  which  he  communicated  to  Bcrthollcf i  ^S 
the  Infliliite  about  four  years  ago,  (liewed  tfvat  fulphurated  ["p^^^J^^'j/Jj? 
Iwdrogtrn  lias  Tevcral  properlies  in  coinmon  with  the  acids,  fuch  drogcn  pr rfonni 
as  that  oi' reddening  the  linclure  ui"  turnfde,  uniting  with  the^^^^^^'**"***^ 
c^ardis,  Uic  alkalis,  and  the  metal  He  oxides,  and  forming  crjl - 
tallizablecombinalions  wilh  fome  of  thefe  fubfianccs. 

1  have  had  occalion  to  obfi^rvc^  a  finv  dmvs  ago,  one  of  the Su^hu rated  In* 
couibiaations  oi  [h\>  LinJ,  namelj,   that  «>t'  l'Ql|ihurated  ludro-^j^j,  foda4cri(- 
gen  with  foda.      Having  liKiviatt^d  a  confidtTable  quantity  orulij*al>l«  laitH 
tbda»  niiinufaduri'd  by  Citizens  Payen  and  Bourlier,  to  ex- 
tract tiic  carbonate  of  foda,  1  left  tlie  c(*ncentrated  mother 
water  in  a  tonicT  of  the  laboratory.     At  the   end  of  \om^ 
deinds^  I  Ibund  at  llie  bottom  of  Ihis  liqu^^r  a  white  traiifparcnt 
fait,  cryftallized  in  r*^ctangalar  tetahedral  prifms,  terminated 
l)y  four- tided  pyramids,   fome  of  which  were  octahedral.     As 
this  %%  not  the  farm  AiTamed  by  carbonate  of  ioda,  1  made  fome 
exj>erimu[its  to  determijie  its  nature.     Its  tatte  wa«  at  firftofan acrid,  can 
acrid  and  cantlic,  ncaH)  rrfcmbltng  that  of  the  alk;>fjs,  whic)/''^  ^^^^* 
Icsd  me  to  fufped  that  it  might  t>e  cauftic  fbda ;  but  I  was 
fooii  undeceived,  bv  an  inlupporlably  bitter  taJ'le  which  luc- Tucccedc  1  by t!?t* 
eet^CHf.  and  by  a  flight  odour  of  fulpburateil  hidrogen  gas.     ^'""^'^  i^'c^mcfij 

It  is  abundantly  foluWe  in  water  ;  and  notwithflanding  tlieve-y  foJub1«  ia 

caufticitv,  which  ftn^ms  to  announce  that  the  altcali  is  united 'l^*?'*  f^  P^^* 

ducin£  ncal  j, 
witli  a  rti^hl  add,  ncvei  thelels  it  abfurbej  caloric  in  its  lulu- 

tion.     its  folution  had  no  colour,    but  the  fmell  of  fulphui 
%va%  flronger  than  that  of  I  he  lalt  itfelf;  the  acids  produced  a  e^TcrTcfdng  witk"^ 
lively  cller^elcence,   and  developed  a  very  lirong  fmcJJ  ot^*^**^'' 
fulphurated  hidrogen  gas.     But  the  lluid  did  not  become  tur- 
bid i    tlie  nitric  and  oxtgiiiated  muriatic  acidsj  on  the  CDn-Jepofiting  fuUi 
trary,  formed  an  abundant  precipitate,  which,  when  wathed^**"^^j[^'' 
and  dried,  cxJiJbited  all  ifie  characters  of  tlightlv  hidro,2;enated  mur.  acldi  j 
futpbur*     The  fait,  or  its  iolution,   fpread  on  blotting  pa  per,  dark  green  ai  it 
fuonafTumcd  a  dark  g-rcen  colour.     Lafllv,  this  {i\\t  precipi-*^'^'^*^ 
tAiiis  all  the  metallic  oiiides  from  their  lolutions*  perfeftly  li-  t.ls  Tike  an  hj» 

drofulphurec  { 
♦  Annalcs  tie  Chimic,  No.  122,  vol.  %\u  p.  iJ^O* 
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mihr  to  thoTe  Vvhich  the  iame  fabfiances  aflame  when  freci^ 
Iwftetaat  pitated  by  the  artificial  hidrofulphuret  of  foda.  It  does  not 
r«^  4tmm  Ike  precipitate  the  earths  when  diflblved  in  the  acids,  oioeptiiii^ 
KBGediea].  i^umine,  zircone,  and  yttria;  which  proves  that  the  alkali  h 
Ul  ii  fttwtttd.  perfeaiy  faturated  with  fa^niated  hidrogen  gas. 
Withfdlphat««f  T^^^  ^^»  when  dccompofed  by  fulphate  of  iron,  aflbrded 
iiSLikh^^  hidrofulphuret  of  iron,  and  fulphate  of  foda,  whidi  were  tib^ 
^£l!iii^^{Q\,^^^^d  cryftallized  by  evaporation  and  cooling  of  the  liquor; 
lltfte  c£  Ibda.  whence  this  lalt  is  a  true  liidrofulphurct  of  foda. 
The  iiiamifia«-  The  prefence  of  this  fall  in  the  foda  of  Meflrs.  Paycn  and 
eSxktawh^  Bourlicr,  proves  that  thefe  manufaaurers  did  not  ufe  a  fuffi- 
4)6.  '    ciently  large  quantity  of  chalk  to  faturate  the  whole  of  the 

fulphur  arifing  from  the  decompofilion  of  the  fulphate  of  ibda 
by  charcoal ;  unlefs  we  fuppofe  that  it  is  formed  during  the 
decodion  the  alkali  is  made  to  undergo  when  extracted  from 
the  carbonate  of  foda. 

The  whole  novelty  of  this  obfervation  confids  in  the  pro- 
perty which  this  fidt  has  of  cryftalllzing,  and  the  determination 
of  its  figure.  Its  other  properties  have  been  defcribed  by  Ci- 
tizen BerthoUet  with  great  exa^ncfs. 


XIII. 

Memoir  reJpeSting  a  new  Combination  dijlovered  in  Zaffre,  xihich 
CiT.  BnvGVATtLLiJiippofedto  he  a  peculiar  Acid,  tchich 
he  denominated  the  CohaUic  Acid.     By  Cit.  DARRAca  *• 

Suppoleddifco-  i^ITIZEN  Brugnatelli,  in  a  memoir  printed  in  the  Annates 

1^'ma^Z    ^®  Cliiraie  for  the  month  of  Pluviofe  in  the  year  8,  page  11 3 1# 

bj  BrogaateUi.    relates  various  experiments  upon  zafire,  or  the  grey  oxide  of 

cobalt,  from  which  he  concluded  that  this  fubftance  contains  a 

new  acid;     I  fliail  defcribe  fome  of  thefe  experiments,  as  well 

as  certain  properties  attributed  to  his  cobaltic  acid, 

Ht  dlgeftcd  s«f.     He  took  zaffre,  which  he  left  in  digedion  with  ammonia.  • 

fiTimd^*^!*  Afler  fome  days  maceration  in  tlie  fun  he  obtained  a  fluid  of 

poratsd  to  dry-   a  red  colour,  known  by  tlie  name  of  ammoniuret  of  cobalt. 


'^^^'A?*  ^^*^  ^®  filtered  and  evaporated  to  dryncfs.     The  concrete 

and  the  fnppofed  refidue  thus  obtained  appeared  to  him  to  confifl  of  two  very 

new  add,  united  cUilina  fubftances,  one  of  a  deep  red  colour,  and  the  other  of 
with  amsonia. 

•  Annal<!»  de  Chimie,  No.  ISl.  Vol.  XLI.  p.  66. 
t  Philof.  Journali  quarto,  IV.  So, 

a  pale 


SVPfOSCD    COBALTTC    4CfD. 


I 


a  pale  yellowirti  tinge.  The  red  part  was  foluble  fn  water, 
and  ihc  y^'Uuwith  rcniained  upon  ihe  filter.  This  refiJue  he 
confidercii  as  tlie  pure  oxide  ot'co1>alt.  The  foluble  part  was 
evaporated,  and  by  coohng  it  depolited  certain  imall  cryHaU, 
which  Citizen  BrugnalelU  inferred  to  be  a  combinalion  of  the 
new  cobaltic  acid  ^s  ilh  ammonia.  The  fupernatant  liquor 
alfo  poire Ifed  evident  tharaelers  of  acidity. 

The  author  obft^n  ed,  that  his  acid  might  be  obtained  cither  It  U  dthef  co- 
coloured  or  coloark'fs,  accordiug  to  the  methods  uled  in  pro-  jo^rcd qi  colowe-^ 
curing  it.     EvaporaliMU'i  made  by  fire  left  a  refidue  foluble  in 
M'ater,  and  afforded  a  eobaltie  acid  nearly  co!ourlef>,  whereas 
thofc  made  in  the  light  of  the  fun  alwav-i  iitlbrdcd  it  more  or 
lefs  red.     Citizen  BrugnatelU  bein^  defirous  of  afcertaining 
whetlirr  Ids  arid  wa^  foinied  during  the  operation  here  de- 
i'cTibedj  or  whethLT  it  exi (led  ready  formed  in  zalfrc^  boiled  ZaflTrc boiled 
for  twenty- four  hours  fix  pounds  of  Ihiii  fubJlance  in  eight  *' ^  JJ^**^ 
pounds  of  water.     He  filtered  the  liquid  while  hot  and  eva- 
porated it.     When  it  was  reduced  to  half  it  became  turbid  ; 
ihe  evaporation  was  continued  until  no  more  than  one  third  of 
the  Hutd  remained.     It  wa^  then  taken  from  the  fire  and  de* 
pofited  a  white  fubftancCj  which  was  collected  upon  tlic  /ilter. 
The  fluid  which  palled  was  of  a  bright  yellow  colour,  with  a 
fenfibly  acid  tafle;  itaded  in  all  refpefls  the  fame  as  the  co- 
baltic acid  obtained  by  the  procefs  before  pointed  out. 

The   following  arc  among   the  properties  which  Citizen  Proptrtlw 
Brugnalelli  coniiders  as  chars cieri ft ic, 

1.  It  precipitates  the  lolulion  oJ'lilver, 

2.  It  precipitates  Umc  water  in  a  white  coagulum  infolublc 
ID  Vater,  and  in  an  excels  of  acid. 

3.  It  is  feparated  from  its  aqueoiis  folulion  by  a!cohoL 

4.  It  precipitates  the  acetitc  and  muriate  of  L>arites. 
1  ftiall  now  proceed  to  f  lefcribe  the  experiments  I  have  made  Kew  experi- 

on  this  fubjed,  and  prefenl  to  the  InRitute  the  confequences  °^*"**' 
which  I  deduce  from  the  fame,  ^ 

Experment  1.     1  formed  tlie  ammoniuret  of  cobalt  by  leav-  Expcdmcnt  L 
ing  zaffre  in  digeftion  in  the  iun\  light  in  ammonia.     I  was  j^e  ammonfu* 
careful  to  agitate  the  mixture  which  was  included  In  a  mat-  rctwMfonntd4 
trafs,  and  ftx^n  obtained  a  red  colour,  that  after  forty-eight 
hours  became  a  bright  red*     I  obferved  in  this  fluid  a  cryftal- 
lization  in  confiderabic  abundance,  in  the  form  of  white  bril- 
liant needles.     This  cryftailizatiun  was  permanent  till  the  fua 

Vot.  I,— ApRii,  lij02.  X  \ia4 
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had  again  heated  the  fluid,  when  it  became  dKTolved  in  the 
liquid.     In  this  fhite  the  ammoniuret  of  cobalt  was  filtered^ 
'  and  put  into  a  retort ;  in  proportion  as  its  temperature  in- 
creafed  it  aflumed  a  violet  red  colour  which  grew  deeper  and 
deeper,  and  at  length  had  the  appearance  of  the  bright  colour 
The  tiiifooBU    of  led  wine.     When  the  greateft  part  of  the  ammonia  was 
r?K^?^"^    evaporated  the  mixture  acquired  a  greenifh  colour,  and  by 
repofe  a  fubftance  of  the  fame  colour  as  the  folution  was  pre- 
A  prcdpitatB  fell  cipitated.     The  liquid  filtered  while  hot  and  evaporated  to  dry- 
SIIi«Ufo2S*^  nefs,  afforded  rudimenU  of  cryftals,  of  which  the  form  could 
cryftalibycvi-  not  be  determined.     White  and  brilliant  parts  were  obferved, 
P*"*doii«  gnd  ti,e  refi  of  the  matter  was  of  a  yellowilh  colour.     Upon 

this  refidue  I  poured  water,  and  agitated  It  with  a  fpatula  of 
P«rt  of  the  refi-  platina.     The  leafl  coloured  portion  was  totally  diflblvcd,  and 
l^'b'waterf"    communicated  a  draw  colour  to  the  water.     This  fluid  was 
It  wu  acid         ^^'  ^^^  pofl'efled  fomc  of  the  properties  announced  by  Cit. 
Brugnatelli.     I   ftiall  prefently  defcribe  ihc  experiments  to 
which  I  fubjcded  it,  the  refults  of  which  properly  examined, 
bat  ft  wat  not     prove  that  it  is  not  an  acid  formed  by  tlie  cobalt.     The  two 
cobaltkacid.       refldues  obtained  in  this  experiment,  one  of  a  grccnifli,  and 
the  other  of  a  yellowiih  colour,  were  proved  to  be  not  pure 
oxide  of  cobalt,  as  Citizen  Brugnatelli  ailirmed,  but  a  com- 
bination of  that  oxide  with  the  arfenic  acid. 
Exp-  II.  The         Experiment  2.^    Having  prepared  a  new  (luantity  of  ammo- 
•mmonuixet  of   niuret  of  cobalt  as  in  the  former  experiment,  I  fubniitted  to 
pofed  to  the  fuQ  fpontaneous  evaporation  in  a  iituation  where  the  fun  accelc- 
tolofeiti  am-    rateil  the  volatilization  of  the  ammonia.     In  proportion  as  the 
liquor  evaporated  a  floiculent  matter  of  a  whitiih  rofe  colour 
FlocculcDt  pre-   £gj|  c[q^„^  which  feniibly  increafcd  until  the  ammonia  was 
evaporated.     The  fluid  emitted  no  fmell,  but  it  had  preferved 
The  clear  fluid   a  rofe  colour  of  a  conliderable  beauty.     Lliltered  it  to  feparate 
filtered  and  eva- the  precipitate,  and  again  evaporated  the  liquor   to  drynefs. 
ne&  lefta  iMt-  '^^^  remaining  matter  was  dllFolved  in  dilHIled  water.     This 
ter  foluble  in      folution  of  a  light  role  colour  was  acid,  and  polTelVed  the  pro- 
^Ij^^'T  and      P^rti^s  of  the  acid  obtained  in  the  former  experiment, 
^iameasin        The  refidue  upon  the  filter  was  carefully  examined,  and 
£«?•  ^  afeertained  to  be  the  arfeniate  of  cobalt. 

r^hl'fii«  1m  Experiment  3,  I  took,  as  the  author  of  the  memoir  himfelf 
Arfeniate  of  CO*  did,  one  kilogram  of  zaffre,  which  was  pulverifed  till  it  be- 
^^  came  an  impalpable  powder;  I  boiled  it  with  three  litres  of 

dtrad  Etkn  was  diftilled  water  for  half  an  hour,  and  filtered  tlie  liquid  while 

hot. 
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The  filtered  iliiid  had  a  hVht  (."olour,  and  perceptible  bolica  to  w»terl 

,  and  filtered,      ■ 


IlOt 

lafte,     I  evaporated  it  in  a  caplule  of  porcelain,  and  towards' 
the  end  of  die  evaporation  It  became  (urbld,     I  continued  to 
evaporate  until  the  fluid  was  rcduct'd  to  about  one  hedogram 
by  cooling,  and  obtained  needle  formed  cryflals.     Tlie  mixture  Cryfhb  obtain 
was  filtered  wi til  agitation;  the  cr^Ttah  remained  upon  the *)^  ^'^ '^'F^JJI 
lilter^  and  the  fluid  patted  very  tranfparent  of  a  bright  yellow 
cjolour*     Citizen  Brugnatelli  I n  making  this  experiment  ha^ 
not  remarked    the  cryftallization ;  he   has  only   obiervcd  a 
white  matter  which  was  converted  to  a  rofe  colour  by  the 
conta^  of  the  air,  and  fuppofed  by  him  to  be  the  oxide  of 
cobalt.     The  needle  formed  crylbUization  which  I  obtained  It  garc  oat 
afforded  a  coniiderable  difengagement  of  arfenic  as  foon  as  It  *  ^^^^   ^        • 
was  healed*    When  carefully  examined  it  was  proved  to  be  the  tni  was  ufeiu* 
arfeniate  of  cobalt,  and  not  the  oxrdc  as  had  been  announced,  *tftof  cubolt* 
This  fa^  is  no  doubt  of  little  confeLjuence  to  tlie  difcoveries 
of  Citizen  Brngnalelli ;  but  nevcrlhclefs  it  miglu  fcrve  to  fup- 
port  ray  opinion,  if  the  refults  of  my  experiments  were  not 
more  than  fiifficlent  to  prove  that  thecobaltic  acid  has  no  ex- 
igence. 

The  hqtiids  of  I  he  Ifi,  2d,  and  3d  experiments,  which  Exammatjonnf 
proved  to  be  acid,  and  of  the  fame  nature,  were  fubje^ed  to  **"*"  ^*^^^ ''^'*''"- 
the  following  trials^  andeomparatively  with  the  arfenic  acid. 

Firtl  trial.  This  acid  liquor  h  precipitated  by  fulphurated  Sulphurated  hi- 
hidrogen,  and  by  the  alkaline  hidro-fulphurets  of  a  yellow 


drogcn  diruwt 
down  folpJaurct 


colour  fimilar  to  opiment,  or  the  fulphuret  of  arfenic.     This  of  arfcnii 
precipitate  h  in  fa^  fulphurcl  of  arfenic,  and  not  fulphur  pre- 
cipitated, as  Citizen  Brugnatelli  lias  fuppofed. 

Second   trial*     It  precipitates    the  ammoninret  of  copper  ^^ '^""*  arfenT- 
of  a  blueith  green  colour.     This  property  belongs  to  the  a/ie-^ith  tlic  *ramo- 

nic  acid,     The  combination  is  known  by  the  name  of  arfeniate  nmrtt  of  that 

c  metal. 

of  copper, 

3.  Sulphate  of  copper  mixed  with  this  fluid  affords  a  pre- J|^|  ^^tftuo  - 

cipitate  of  the  fame  colour  as  the  ammoniuret  of  this  metal,  prr  ts  the  fime 

The  ^rfenouH  acid  alfo  pofielfc-s  this  property  not  fo  eminentiv  ^*  ^?t  of  the 
1  1111*11  /-      1    '  '  arfeniate  of  c^ 

as  the  pretended  cobalt ic  acid,  but  a  ntinbr  precrpitate  may  tak. 

be  obtained  by  ullng  the  arfeniate  of  cobalt  foimt^d  artificially. 

In  tliis  cafe  the  retults  arc  the  fame,  and  no  difference  can  be 
I  perceived. 

^A         4.  It  precipitates  the  nitrate  of  fdver  of  a  white  colour.  ^^'"^^®^V*^* 

^H       ^1  r  I      ir  ai  fen  I  Ate  of  CO- 

^H      I  he  arieiiiQ  actd  alio  enjoys  ttns  property,  bait  on  nUrut 

■  X2  5,  The  of  film  i 
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aid«f  oKfc^i     &•  The  nitrate  of  mercury  is  thrown  down  of  a  ftraw  o^ 

lour ;  and  this  phenomenon  is  alfo  prefented  by  the  arfenie 

acid. 

aoi  Bom  wner}      6.  It  precipitates  lime  water  in  a  white  coaguUim  infoluble 

in  water,  but  not  infoluble  in  an  excefs  of  acid^  as  Citizen 

firugnatelli  affirms ;  (6t  in  h€t,  it  is  re-di/Tolved  with  the  fkntie 

facility  in  the  pretended  tobaltic  acid  as  in  arfenie  aeid.     I 

think  the  midake  of  Citizen  Brugnatelli  arifes  from  his  nbt 

having  ufed  a  fufficient  quantity  of  acid^ 

fliidacedte  aad       7,  It  precipitates  the  acetite  and  tlie  muriate  of  barites.     I 

ritu  Hrrom  "    ^^  aflurcd  that  this  precipitation  arofe  from  a  fmall  portion 

impucitj.  of  fulphuric  acid  contained  in  the  acid  called  cobaltic.     Th« 

arfeniate  of  cobalt  alfo  renders  thcfe  folutiohs  cloudy. 
Fvecipititet  in*       g.  It  forms  an  abundant  yellowiih   precipitate   with  the 
^^^     •         tindurc  of  nut  gall  newly  made.     It  is  known  that  the  arfenie 
acid  produces  the  fame  phenomenon. 

9.  The  lafl  trial.  This  laft  experiment  appears  to  have 
been  confidered  by  Citizen  Brugnatelli  as  the  luoft  charade* 
The  pretended  riftic  of  his  cobaltic  acid.  He  found  that  alcohol  feparated 
Uo»T^>\Titcm  ^*^  ^^^  fr^^'^  *^^  aqueous  folution,  and  alio  that  the  arfenie 
water  by  alcohol,  acid  dilTolved  in  alcohol  enjoys  the  fame  property;  by  thefn 
cllhollcfolution  F<>ceircs  he  obtained  his  concrete  acid.  This  property  of  tJie 
of  arfenie  acid,  col^altic  acid  at  firft  furprifed  me ;  but  prefuming  that  1  fliould 
dilcover  the  explanation  by  examining  tlie  acid  thus  prccipi- 
,    ,  tatcd,  I  fubjefled  it  to  the  following  experiments. 

Thii  pwcipl-  1 .  When  heated  upon  charcoal  by  the  blow  pij)e  it  emitted 

otttlrfcnk^bv  ^^*^^  vapours  very  eafily  diftinguifliable  to  be  thofe  of  arlenlc. 
heac{  2.  A  fmall  portion  heated  with  borax  communicated  a  vio- 

itndextd  borax    jet  colour. 

Th#  *  • 'ttt-  ^'  This  acid  being  precipitated  by  alcohol  alone  I  examined 
Injj  alcohol  ha«  tJie  liquid,  after  having  feparated  it  by  the  tilter.  Sulphurated 
acquired  arfenie  hidrogen  produced  an  abundant   yellow  precipitate,    which 

^*■as  found  to  be  a  fulphuret  of  arfenie. 
The  acid  preci-       4.  The  feparated  acid  was  fcarcely  at  all  foluble  in  water. 
[nftllnbJe'iB^-      ^'  ^^^^^'^^  mixed  with  a  few  drops  of  arfenie  acid  it'dilfolved 
terj  completely,  and  refumed  its  original  properties. 

hut  became  f(v  From  thefe  trials  I  concluded,  that  the  acid  of  Citizen 
^  arfenie  acid,  Brugnatelli  could  be  nothing  clfe  but  the  arfeniate  bf  cobalt 
KiQpe  tht  acid  diffolved  in  an  excefs  of  acid. 

of  Brui^natHli  To  put  this  bcyond  doubt  I  diffolved  pure  oxide  of  cobalt 
J[2atdifiiyed    ^  ^^^  arfenie  acid;  I  evaporated  tJie  folulioa  to  drynefs,  and 

added 
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mdded  diAiUed  ws^tef  to  the  refidue.    After  sgitaling  the  mix-  Ifl  eiceft  of 

tur«  it  was  filtered.     The  liquid  thus  obtained  had  a  flight  *^* 

rofe  colour,  and  pofleflbd  all  tlie  properties  of  the  cob^tic  ^J^nff^^' 

acid .  of  cobalc  and  ar« 

This  acid  when  mixed  with  alcoliol  afforded  an  abundant  ^"^^^^Jf/  JjJ 

precipitate,  and  the  precipitate  when  coUeclcd  prefented  all  precipiub.lity, 

the  phenomena  exiiibited  by  the  concrete  cobaltic  acid.  and  all  the  pio- 

T  .  •      r  1  /-.T,  t         pertics  of  the 

It  appears  therefore  certain  from  the   rcfults  I  have  here  fuppofed  cobaltic 

detailed,  that  the  fo  called  cobaltic  acid  has  no  exiflcnce ;  «cid. 
that  the  fimple  combination  of  arfenic  acid  with  oxide  of  cobalt  Inference, 
has  led  Citizeji  Brugnatelli  into  an  error,  bccaufe  this  com- 
bination with  excefs  of  acid,  is  the  fubftance  obtanied  from 
zaflfre  by  tlie  methods  delcribed  in  this  memoir. 


XIV. 

On  the  Plumb  Line  and  Spint  Level,  hij  E^ekiel  Walker. 
Communicated  by  the  Author. 

Lj/nn  Regis,  March  18,  1803, 

W  HEN  it  is  confidered  that  tlie  accuracy  of  aftronomical  Importance  of 
obfervations  depends  greatly  upon  the  exa€t  manner  of  ad- ^*  "^i"^*""* 
jufting  the  inftruments,  any  improvement  in  the  method  of 
making  thofe  adjuflments  may  not  be  thought  unworthy  of  a 
place  in  a  philofophical  Journal. 

The  plumb-line  and  fpirit-lcvel  are  much  ufed  by  aflrono-  pfnmb-Hne  an* 
mers,  but  from  the  great  improvements  made  in   the  con- ipirit-kirel. 
ftru^ion  of  the  latter,  the  plumb-line  fcems  to  lofe  that  pre- 
ference wjiich  it  had  fome  years  ago. 

Mr.  Ludlam  fays*,  "  I  believe  the  fpirit-level  cannot  ^^' Common  h\ut 
"  certain  the  pofition  of  the  2^xis"  (of  an  inflrument)  "  nearer  level  (aid  not  to 
"  than  to  a  minute  if  fo  near."     And  when  I  firft  began  to  ^fi^^^fii'*' 
ufe  the  fpirit-level  for  determining  tlie  pofition  of  the  axis  of  a  minute, 
tranlit  telefcope,  I  found  it  nearly  in  the  fame  imperfect  flate 
as  mentioned  by  Mr.  Ludlam  :  I  was  therefore  very  deCrous 
of  having  fome  better  method  of  making  this  adjuftment. 

After  having  thought  much  upon  the  fubje6t,  I  fixed  on  p.     .  •.     ^ 
having  a  plumbTline  fufpended  from  the  objedt  end  of  the  tranfit  'mdtevf 

menu 
*  Aftronomical  ObfervaUonSi  page  42. 

telefcope^ 


If 


3^0 


PLUMB    LINS  AND   8P.   LEVEL* 


gyidoili 


telelcop^,  to  pa(s  over  a  point  near  the  eye  end.    And  in  (hi$ 

manner  a  plumb-line  was  applied  to  it  by  Mr.  E.  Troughtoo^ 

with  his  ufual  accuracy. 

Deiferibedbj  Dr.      This  way  of  levelling  the  axis  of  a  traniit  telefcope  has  fincc 

^***  been  defcribed  by  Dr.  Uftier  in  the  Tranfadions  of  the  Royal 

Irifh  Academy. 

LaU  tfiic  The  Dr.  fpeaks  un&vourably  of  it,  but  many  of  his  objec* 

tions  are  ill  founded,  and  it  is  probable  that  he  never  tried  it. 

This  method  of  applying  the  plumb-line  gave  me  much  fatis- 

fedion  at  that  time,  bul  fome  years  afterwards  it  was  totally 

Spirit  levd  of      laidafide  for  a  ground  fpirit-Ievel.    The  fpirit-level  which  I 

Sidi^Ltts*^''  now  ufe  is  ground  to  a  radius  of  430  feet,  with  two  indexes 

I  to  two  made  of  ivory,  each  about  one-third  of  a  minute  in  length, 

graduated  to  every  two  feconds.     Thefe  are  made  to  Aide 

upon  the  level,  that  they  may  be  brought  over  the  ends  of  the 

bubble  at  pledfure ;  and  no  other  adjullment  is  neceflary. 

Improved  mfr-         My  method  of  ufing  the  fpirit-Ievel  is  not  only  more  con- 

Chod  of  ofing  it.  y^nient  than  any  other  that  I  have  met  with,  but  the  axis  of 

an  inflrument  may  alfo  be  examined  by  it  without  altering 

the  perpendicular  fcrew,  which  is  a  matter  of  fome  con  fe* 

quence ;  becaufe  an  inflrument  newly  adjufted  is  fubjed  to 

vary  for  fome  time  after,  by  the  changes  which  take  place  in 

the  temperature  of  the  air ;  confequently  the  adjufting  fcrews 

ihould  never  be  touched,    except  to  make  fome  neceflary 

alteration. 

Obferve  one  end      My  method  is  as  follows.     Having  hung  on  the  level.  Aide 

crmfe  thelml  ^"  index  over  one  end  of  the  bubble,  and  after  it  has  remained 

^obfenre         at  reft  about  a  minute  read  off  from  the  index  the  number  of 

df^Tiina^'of  fta-  ^"^^onds  a  pointed  out  by  the  end  of  the  bubble,  then  take  off 

tion  is  the  error;  tlie  level,  invert  the  ends,  and  hang  it  on  again,  and  if  the 

to  which  bnng     f^^^  ^^^  of  the  bubble  come  to  the  fame  divifion  (a)  as  be- 
tbc  inirniiTKnt* 

fore,  the  axis  is  level.     But  if  ihc  end  of  the  bubble  reft  at 

any  other  divifion  (b)  on  the  index,  then  half  the  difference 

will  be  the  error ;  and  by  means  of  the  perpendicular  fcrew, 

bring  tfie  end  of  the  bubble  half  way  between  a  and  b,  and 

the  axis  will  be  level  without  further  trouble. 

If  the  pofition         The  pofition  of  the  axis  may  be  alfo  determined  at  the 

n^rtcd*by  riic       ^*"^^  **"^^^  ^J  ^^^  ^^^^^^  ^"^  ^^  ^^®  bubble,  and  if  the  level 
ocher  end  of  the  be  a  good  one,  the  refults  given  by  tlic  two  ends  will  feldom 

fc«„«'utw,^  diff^-^  fo  '""ch  as  half  a  fccond. 

hatfafecond.  In 


J 


In  confcqiience  of  an  accident  which  happened  to  my  fpi-  flumb  Unt  re- 
tJt*lcveJ,  I  was  under  the  neccfTity  of  liaving  regoudc  once  '  ■ 

more  to  my  plumb-line.  f 

But  Mr.  Nicholfon's  paper  on  pat^e  n4>  Vol,  !.  of  his  Sufplcion of 
»  ■     .  .  1  *      1  '.       **i  ft'    flexure  m  the 

Joiunal,  (quarto)  made  me  look  upan  it  with  a  very  lalpr-  ^j^^^ 

eious  eye.     My  having  been  alTurt'd  that  my  wire  was  of  the  I 

bcil  quality,  did  not  remove  thufe  rifpicions  which  that  paper 
had  raifed  in  my  mind  of  its  being  crooked.     At  laft  a  method  How  veriii«d* 
of  Uying  this  by  cvpcriment  occurred  to  me,  \vhich  was  hy  re- 
verfmg  the  tides  of  the  wire,  thus ;  after  having  made  Uie 
wire  to  bifcQ  the  point  near  the  eye  end  of  the  telefcope,  I 
turned  that  fide  of  the  wire  which  faced  thefuuth,  to  face  the 
north,  which  wa^  done  very  eafily,  by  reverting  that  piece  of 
brafs  to  which  the  wire  is  iixed  at  the  top,  and  at  the  fame 
lime  tinning  the  phnnb  line  half  round  the  lame  way.     To  my  The  error  from 
great  ftirprize  I  ibund  that  mv  wire  did  not  furm  an  accurate  "^^"'^  ***  ^^' 
right  line  by  feven  feconds^  tljough  it  wa^  loaded  with  a  pro- 
per weight. 

I  tried  aiiotlier  piece  of  wire  from  the  fame  bobbin^  winch 
deviated  fix  feconds  from  a  right  line ;  I  tried  feveral  other 
pieces  before  I  found  one  that  flood  the  tell  of  this  examination. 

But  after  the  error  of  a  plumb-line  has  been  thus  deter-  Remedy.    But 
ininedj  it  is  as  good  as  if  it  were  perfeclly  iiraight. 

Another  inconvenience  that  attended  my  plumb-line  was  W*  N, 
this, — though  the  wire  hung  as  near  the  point  as  pothble  with-  Difficulty  of  ob- 
out  touching,  yet  the  microfcope  could  not  be  adjufled   to    j^*"jj^  i^^ 
view  them  both  diflindly  at  the  fame  time,     An  accident,  ftroke  at  th« 
however,  put  it  in  my  power  to  remove  this  difliculty,     Le-  ^*®^  ^^^*    ^M 
veiling  ihe  axis  of  the  trail fit^  one  day,  without  any  light  in  RcmowJ  by  ^^ 
the  room,  except  that  w hicli  came  through  the  opening  in  "^^''B  '^*  fludaw 
llie  roof  behind  me,  I  obfervcd  the  tliadow  of  the  wire  upon 
llie  telefcope.     By  placing  the  microfcope  a  little  on  one  fide 
of  the  wire,  1  faw  the  (hadow  very  black  and  perfedly  well 
defined.     The  Iliad ow  and  the  point  being  on  the  fame  plane, 
both  objedsi  %vere  diflinctly  feen  w  ith  the  fame  adjuHment  of 
the  microfcope* 

The  length  of  tliis  plumb-line  from  the  notch  in  which  the  EftJmite  erro 
wire  rells  at  the  top  to  the  poifd  is  about  41 1  inches*     The  oj' adjuitmcni  bj 
wire  labteiids  an  angle  ot  2t  leconds  at  tJie  pomt,  and  the 
point  itfelf  S'2  fcconds,  confequcntly  four  feconds  of  the  point 
are  feen  on  each  fide  of  tlie  todow  when  the  wire  biteOs  the 

poiut. 


qu.  jf  thee 
be  InTariabtc  ^ 


of  the  wire* 


7LUMII    h^^t    AXO    SF.    lEVEt. 

Though  tlicfu  eight  fecotids  meafiire  only  ,00159  parU 

bch^  jet  an  experienred  obferver  wilt  efilniate  wilJi 

frab]c  exaflncfs  when  the  parts  of  the  point  feen  on 

..  lide  of  the  fhadow  are  equal.     Sttll  it  is  not  improbable^ 

a  fecond  or  two  may  fomeliine^  cfrape  his  notice  on  fo 

[  a  fcaJe. 

he  fpirit-lcvel  has  the  advantage  of  fo  large  a  fcale,  thttt  a 
nd  may  be  divided  by  the  eye  into  many  equal  parts,  and 
^  ,_  fo  eafy  in  its  application ^  that  a  few  minutes  only  are  fuf> 
ficient  for  determining  ihe  pofitlon  of  the  axis  of  an  ailrono- 
mical  infiruraent,  to  lets  than  a  lingle  fccond,  as  appears  by 
the  following  obfervations* 


Fqfitim  of  the  JjUJhiftm  %  the  SpirU'LereL 


f  the  end  ju 

By  the  endj^. 

tf 

1.75     ^ 
1.65     - 
2A     - 
1,7     - 
1.6     - 

-  L7 

'     2,2 

-  1 .77 

-  1,6 

,+y-U2  =  1.72 
r+j,-s- 2  =  1.75 
x+y~2  =2.15 

x+yH-2  =  l-6 

Eaftcndofthe 

axis  dips 

-       1,79 

Thcfc  ten  obfervations  arc  independent  of  each  other,  they 
*.M^      were  all  taken  at  the  fame  time,  and  none  were  rejedcd  to 

snake  a  (how  of  precifion,  inflead  of  (hewing  the  truth. 
reh  of       I  have  had  other  fpirit-levels  ground  by  the  fame  ingenious 
artift  *,  which  were  as  good  as  this,  though  one  of  them  was 
£lled  with  fpirlts  of  wine. 

*  Mr.  Edward  Troughton,  Fleet-Street,  London*     He  in  gene» 
nl  ufet  ether. 


^     XV.  D^/trtpHon 


MACBrUB  FOR  RAISING  OftK  FROM  MINES.  SIS* 


XV. 

DrfcripHoH  (if  a  Machine  for  raifing  Ore  from  Mines^    By  Mr* 
T.  Arkwright  *,  qf  Kendal,  WefimoreUad. 

jfV.,  Plate  XV.  is  an  endlcfs  chain  formed  of  thin  plat^  ofC(ttftni£Boa«r 
ir6n,  through  the  ends  of  which  plates  iron  bolts  are  pafled^  nifinK  i^ 
which  keep  the  fides  of  the  chain  at  a  certain  didance  afunder^  i  ' 
and  on  which  the  buckets  to  contain  the  ore  arc  fufpended. 
B  C  D  E,  the  buckets  fufpended  on  the  iftn  bolts,     GUI, 
three  cylinders,  round  which  the  chain  and  buckets  revolve* 
The  two  cylinders  G  H  are  placed  above  the  (haft ;  the  cy- 
linder I  within  the  mine.     Their  rims  are  fo  much  higher 
than  the  body  of  the  cylinders,  as  to  admit  the  buckets  to  lie 
within  the  rims. 

As  the  endlcfs  chain  and  buckets  are  moved  forwards  by  a 
power  applied  to  tlie  axi.^i  of  the  cylinder  G,  the  bolts  of  the 
chain  fall  into  notches  made  at  regular  di (lances  in  the  rims  of 
that  cylinder,  which  preferve  the  chain  from  (lipping. 

As  each  empty  bucket  paffes  under  the  axis  of  the  bottom 
cylinder  I,  it  loads  itfdf  with  ore  inftantaneoufly  from  a  large 
box  K,  con(hmtly  filling  by  the  workmen  below,  which  box 
refts  on  two  moveable  pins  L,  at  that  end  furthcfl  from  the 
wheel,  and  on  an  iron  catch  M  at  the  other.  The  bucket 
thus  filled  afcends  to  the  top  of  the  cylinder  G  :  and,  in  its 
paflage  betwixt  the  cylinders  G  and  H,  difcharges  its  contents 
into  a  channel  or  receiver  placed  betwixt  them,  from  whence 
they  Aide  into  a  cart  or  receptacle  placed  underneath  the  in- 
dined  trough  N.  The  empty  bucket  pafTes  over  the  cylinder 
H,  defcends  on  the  oppofitc  fide  under  the  cylinder  I,  and 
loads  itfelf  again  at  K,  as  before  mentioned;  the  buckets  re- 
gularly loading  and  difcharging  themfelves,  whilfl  the  cylinder 
G  is  kept  in  motion. 

O  is  a  racket- wheel  on  the  cylinder,  to  prevent  a  retrograde 
motion  in  the  chain. 

•  From  "  Tranfaftions  of  the  Society  of  Arts'*  for  1791.  p.  277. 
The  Society  gave  Mr.  Arkwright  a  premium  of  twenty-five  guineas 
for  this  invention. 

Fig.  2. 


,  fhews,  upnn  a  larger  fcale,  the  man  tier  in  whk*1i 

TV  K  above  mentiont?cl  loads  the  buckets.     P  is  sm  Iron 

srojefling  from  tfie  endlcfs  chain,  whivh,  preffing  upon 

flflitch  R,  underneath  (he  boK  K,  occafions  that  part  of 

hnK  next  the  chain  to  fink  down,  and  difchargc  into  liie 

-ket  beneatli  it  a  quantity  of  ore  falBctent  to  fill  it.     A'j  the 

,ed  bucket  rifes,  it  litU  the  box  K  to  itji  former  place,  till 

opuratiati  is  repeated  by  Llic  oexi  tooth  upon  the  chain. 


xvt 

Curiam  Pf&pertici  qf*  prme  NumherSf  takvn  ns  (he  Divifirs  (^ 
UmUj,     %  a  Conr/pmdetii^ 

To  Mr.  NICHOLSON. 

SIR. 

In  the  fourth  volume  of  your  Journal,  page  +03,  (ito.)  you 
inft!rted  a  curious  property  re  fpe<^mg  the  quotients  re  fulling 
from  the  divition  of  an  unit  by  all  prime  numbers,  not  left 
than  the  number?.  I  (hall  now  lay  before  you  two  other 
properties  equally  curious,  arifing  from  fimilar  divilions,  anc) 
fliall  be  much  gratified,  if  in  the  hands  of  fome  of  your  learned 
readers  or  correfpondents,  this  communication  (hould^  a$  X 
trufl  it  will,  prove  really  beneficial, 

I  am,  SIR, 

Yours,  &c. 


March  22,   1802. 


PRIME  NUMBERS, 


law  of  the  qao-      1.  The  firft  half  of  the  quotient  figures  arifing  from  the 
tieots  of  «  " 

•umbert. 


tieott  of  unity    divifion  of  an  unit  by  any  prime  number,  not  lefs  than  the 
"^  number  7*,  will  be  tlie  complements  of  the  other  half,  to  the 


number  9*. 


Example 


•V  HXMB  KVHp£&9,-  ifof^ 


EXAMPfK     I. 

1  -f-  7  =  -142857 


or 


i  8  5  7     •     .     2d,  i 


Quotient  figures  added  s      9  9  9 


EXAMtlbE     IL 

I  -f  29  =  •0344827586206896551724137931  ' 
or 

I  -^  29  =  I  -03448275862068     .     1ft.  1  j^ 
(.96551724137931     •     2d.i 

Quotient  figures  added         99999999999999 

Btmark. — From  hence  it  appears,  that  if  half  fuch  like 
quotients  be  found  by  divifion,  the  other  moiety  may  be  ob- 
tained by  a  iimple  addition  only. 

2.  Thefirft  half  of  the  dividend  figures  (or  fucceflive  re-LtwoftfasM* 
mainders)  aridng  from  the  divifion  of  an  unit  by  any  prime  J|S?^^ 
number,  not  lefs  than  the  number  7,  will  be  the  complements  .^^^  niimbiini 
of  the  other  half  to  the  prime  divifor.. 

Example    III.  /t| 

The  prime  divifor  being  17*. 

Then  1  -r  17  =  •b5S82352941 17647 
or 
1   10  15  14     4    6     9     5  1ft.  half  of  div. 

{'0    5882352  ift.half  of  quots, 
16    7     2     3  13  11     3  12  2d.  half  of  div. 
9     4     117     6     4     7 

Divs.  added  =  17  17   17   17  17   17   17  -17 


Quots.added=    99999999 


EXAKVM 


Example    IV. 

prime  divifor  heing  23  \ 

I  -i-  23  =;  *6f3+7S260S6<)5632I739li" 
or 

f  I  10   8  n  IS  19   e?  u   a  20  le  divs. 

'0434-7826085  qiioti. 


^23-  = 


2t2   13    13   12     5     4  17     9  21     3     7  dirf. 
95652173913  qaots* 


^s.  added  23   23  23  23  23  23   25  23  23  23  23 


{ 


999999999SJ9 

Remarl'. — From  hence  it  appears,  if  half  tha  divideTtds  be 
nd  (and  they  are  eafily  obtamed  by  the  continual  addition 
a  few  of  the  firii  quotient  figuFes)  llic  remainder  regularly 
xeed  tliem  as  coinpletnehts  of  tlie  former. 

fmei;ioi>.-!-The  refult  o(  the  divifioos  of  an  unit  by  the 
numbers  H,  31,  37,  41^  &c,  appears  at  Rtil  fight  to 
itc  from  ihe  gcueral  law  above  laid  down,  but  in  facl  it 
iubfervient  to  it,  as  will  appear  from  the  following 

.\  .  Example. 

The  priine  divifor  being  41% 

y  1  10  18  16  37  dividends. 
'02439  quotients. 
40  31  23  25     4  dividends. 

'97560  quotients 
C     2  20  36  32  33  dividends. 

1  '6     4     8  7     8  quotients. 

C  39  21     5  9     8  dividend*'. 

1  '9     5     1  2     1   quotients. 

S  3  30  13  7  29  dividends. 

i     0     7     3     1     7  quotients. 
C  38   II   28  34  12  dividends. 

I    '9 

(.14634  quotients. 

f  35  22  15  27  24  dividends. 

1    *8     5     3     6     5  quotients. 
A  table  of  the  quotients  and  dividends  arifing  from   all 
prime  numbers  under  1 000^  is  nearly  completed^  and  will  be 
At  Ihe  fenrice  of  tbe  puUic  whenever  it  (hall  appear  fufficiently 
boDeSdaL 


2     6     8     2  quotients. 
19  26   14  17  dividends. 


SCIENTIFIC  NEWS.  ^J^^ 


SCIENTIFIC     NEWS. 

l^traSi  qf  a  Letter  from  Mr.  W.  Walker,  Le^urer  on  the 
Eidouraiuon,  on  the  new  Planet  Ceres, 

To  Mr.  NICHOLSON. 

42,  Condidt-ftreet,  Ilanover-Jquarr, 
SIR,  London,  25th  March,  1802. 

Jl  he  inliTcfl  that  I  find  excited,  both  in  public  and  in  pri-  New  planet 
vatc,  by  tlie  difcovery  of  a  new  planet,  induces  me  to  offer      "' 
you  the  latcfl  obfervations  by  vvhicli  it  can  be  afcertained,  that 
the  ncceflary  publication  ot"  }our  mod  valuable  Journal  will 
4idniit. 

Since  the  15th  of  this  inflant  March,  I  have  regularly  ob-  OWenritioiii  o* 
fervcd  it ;  and  by  the  following  memorandums  it  will  be  rea-  thcnuglJboiiiW 
dily  found  by  any  of  your  readers,  who  are  folicitous,  and  ftars,  by  nem 
provided  with  a  night  telefcope,  or  a  common  fpy-glaf«,  for  pfg^t  !lJt*^ 
it  is  not  viirble  to  my  unadified  eye.  ca£ly  foawL 

if  at  9.  10.  II.  12.  1.  2.  or  3.  in  the  night,  a  line  is 
drawn  from  Thcta  Lionis,  through  Beta  or  the  Lion's  Tail : 
at  the  fame  diftancc,  and  to  tlie  left,  but  a  little  above  this  ter- 
mination, a  fmall  configuration  of  liars  will  be  perceived  of  the 
following defcript ion  :  Two  ftars  of  confidcrable  brightnefs  will 
be  found  to  form  one  fulc  of  an  ecjuilatcral  triangle,  and  a  very 
fmall  flar  the  other  point  of  this  figure.  Between  thcfe  larger 
ones  and  the  point  will  be  feen  two  minuter  fiars,  which,  with 
the  ftar  at  the  point,  form  alfo  an  equilateral  triangle.  The 
Ceres  is  pafling  through  tlii^  clulter.  On  the  15lh  inflant  the 
planet  was  to  the  call  of  tlie  fmallefl  fiar  at  the  point  of  the 
triangle.  I  have  regularly  obferved  it  on  the  16th,  20th,  2111, 
22d,  and  this  evening  the  2.5 tli,  when  it  is  arrived  between 
ilie  Iwo  welternmclt  or  largell  ftars  of  the  above  configu- 
ration. 

By  continuing  this  line  it  may  eafily  be  difcovered  for  a 
few  nights  to  come.  The  planet  is  as  bright  as  mod  of  the 
ilars  in  its  neighbourhood.  But  although  I  have  obferve'd  it 
with  magnifying  powers  from  forty  to  above  one  thoufi^d 
ti^es,  I  mult  heiitatc  iu  declaring  it  to  have  a  defined  diame- 
ter 


HM  ..tCIBITTIfXC  ihiWt. 

ler  or  iik,  different  from  the  neighbouring  dart ;  whilft  tbm  '*• 
Georgian!  Sidns  in  iti  neighbourhood  leaves  no  doubt  of  m  d»» 
dfive  magnitude, 

I  am,  SIR,  Your^s,  &c. 

W.  WALKER, 


The  folloviring  is  the  right  afcenfion  and  declination  of  the 
pknet  (Ceres)^  by  Mr.  Zach  of  Gotha,  for  the  commence- 
inent  of  the  next  month  *, 


Right  Afcenfion 

Right  Afeenfion 

DedinatioQ, 

April   3 

In  Time. 

in  Degrees. 

north* 

12  (f  lor 

180«     3' 

18«>      & 

6 

11   57    54 

179     29 

18       9f 

9 

—  55    45 

178     56 

18     10 

12 

—  53    46 

178     26 

18       9 

15 

—  51    37 

177     59 

18       5 

18 

—  50  20 

177     35 

17     59 

]X(b«rthepIi. 
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ExtraB  qfa  Letter  from  M.  Zach,  DireBor  f^ihe  Obfirtatanf 
qfGotha,  <o  C.  Mechain,  qf  the  Jnjlitute,  Adminiftrator 
qf  the  ObJervatOTy  at  Paris. 

M.  Schroeter,  at  Lilienthal,  obferves  with  his  great  tele- 
fcope  (he  difc  of  the  new  planet  Ceres  to  be  about  two  fe- 
Sufpicion  of  two  conds.  He  alfo  fufpedls  the  exiftence  of  two  fatellites.  The 
planet  is  enveloped  in  a  very  thick  atmofphere,  for  it  appears 
to  be  furrounded  with  much  nebulofity.  I  am  very  curious 
to  know  what  Dr.  Herfchel  will  tell  us  concerning  it.  In 
the  mean  time,  I  thought  it  proper  to  write  this  in  hade^ 
&c.  &c. 

Elements  of  the  new  planet,  corrcdlcd  by  M.  Gaufs,  from 
the  lateft  obfervations  : — 

Diurnal  heliocentric  tropical  motion     ....     770"  737^ 
Tropical  revolution     ....      1681  days  12  hours  9  fee. 

Decade  Phibf.  No,  15.  An.x. 


*  A  fraali  map  of  the  ftars  al)ove  defcfibed  was  given  in  Mr. 
Walker's  letter }  but  time  did  not  admit  of  engraving  it.      W.  N. 

Spider*s 
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Spiden^s  Wths  to  form  the  croft  Wires  in  the  Eye  Piece  qf  Afiro* 
nomical  and  other  Inftrumcnts. 

The  fmallefl  filver  wire  I  have  heard  of  was  rather  thhiner  Sowlkft  wirti 
tlian  one  thoufandlh  part  of*  an  inch  ;  bat  every  fpccimen  I 
have  fcen  was  conliderably  thicker.     This  has  not  been  fup- 
pofed  of  mucli  confec^uence  in  the  confi ruction  of  plumb  lines ; 
but  it  is  very  defirable  that  the  wires  in  the  locus  of  microf- 
copcs  fliould  be  as  fine  as  poflible.     In  a  defcription  of  inllru- 
nients  in  the  Cabinet  of  the  Grand  Duke  of  Tufcany,  arranged 
by  the  Abbe  Fontana,  and  written  by  Ami  Angand  in  one  of 
the  Journals  d(»  Ph^liql'.o  above  twunly  years  ago,  to  which  I 
mult  refer  llie  render  to  the  index  of  that  ufeful  work,  not 
having  a  wlioic  fett  at  hand  ;  mention  is  made  of  fpider's  webs  SpWer's  webt 
in  the   locus  of  microfcopes  for  meafnring  ;  and  long  lince,  ^^^^  °" 
when  uponobfcrving  that  the  fnigie  thread  of  tlie  filk  worm  is 
very  llender,  ]  mentioned  its  w^Ki  to  my  old  friend  J.  II.  deSilkwomu 
Magellan,  F.  R.  S.  lie  informed  me,  tliat  organized  fubilanees  ***'***'• 
had  been  tried  in  aftronomical  ttlelcopes,  and  rejefted,  bc- 
caufc  the  folar  image  was  found  to  burn  them. 

I  fuppofe  this  muft  have  been  taken  ibr  granted  by  himfelf  Troughton'ii^- 
or  fomebody  el  fe  without  trial;  for  Mr.  Edward  Trough  ton,  Pjj^^^^^JJ^^**- 
whofe  talents  are  indefatigably  dire^led  to  every  t hi tv^  that  aftronomical  t«i» 
can  infure  the  precifion  and  accuracy  of  aftronomieal  inflru- *^**P*'* 
ments,  has  for  fome  time  applied  the  webs  of  young  fpiders 
to  the  piK[>ofe  above-mentioned.     He  tak(*8  hold  of  a  fliort 
lengtli  of  the  web  by  means  of  a  forked  ftiek,  and  then  care^ 
fully  applies  it  to  the  marks  on  the  frame  or  ring  intended  io 
hold  it,  where  it  adheres  by  the  previous  application  of* a  lit- 
tle varnifli.     Thefe  lines  have  a  beautiful  alpeci  lor  their  de- 
licacy, precifion,  and  evennefs. 

That  the  folar  focus  (li(;u!d  not  hijure  tiiem  is  a  fa6l  of  fome  Curious fafttlui 
remark  ;  whi<'h  I  fliould  be  difpofed  to  afcribe  to  tlieir  tranf-  ^^^  l^wning  teni 
parency,  if  I  had  not  been  afliired  by  an  eminent  philofopher,  fmall  wite. 
that  fine  metallic  wires  were  not  alli.cted  by  Paiker*s  great 
lens,  which   inftantaneoully  fuled  and  burnctd  thicker  wires 
and  mafles.  What  may  be  the  theory  of  this  ?  Will  the  afcend-  Conj«Aiir«i. 
ing  current  of  air  cool  a  fmall  wire  more  fpeedily  than  a  larger, 
of  which  the  internal  parts  bear  a  greater  proportion  to  the 
furlacc?  or  does  the  extreme  light  ignite  and  pczforate  tlic 
3  fmall 
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finall  wire,  fo  as  to  ercape  with  rapidity  on  the  oppofiie  far* 
hct,  and  keep  down  the  maximum  of  lemperature  ?  &c« 
Opera  defiderarUur,  non  verba*  W.  N» 

Thick  Iron  burned  in  Oxigen* 
Mr,  Accum  informs  me,  that  a  thick  piece  of  iron  or  ileefr* 
fach  as  a  file,  may  be  burned  in  oxigen  gas,  if  it  be  made  very- 
fiiarp  pointed,  and  a  fmall  piece  of  wood  be  (luck  upon  its 
extremity,  which  is  to  be  fet  on  fire  previous  to  immerfion 
into  the  gas» 

Extreme  accuracy  nf  tuning  Mufical  Jnftrumenis^ 
About  a  year  ago  ^—  Huddleflone,  Efq.  ihcwed  me  an 
excellent  monochord,  with  improvements  for  alccrtaining  the 
precife  lengths,  and  fecuring  the  equable  tenfion  of  the  ftring, 
which  I  fhould  be  glad  if  I  had  an  opportunity  of  communi- 
cating. 1  was  much  gratified  by  his  method  of  tuning  uni- 
Ibns  to  a  degree  of  precifion  which  the  diredl  power  of  the  ear 
could  afluredly  never  command.  1.  He  tunes  his  ftring  (a) 
(to  the  tone  given  by  a  fork,  or  othcrwifc)  fo  as  to  have  no 
beat  or  undulation,  but  to  be  as  nearly  unifon  as  the  fenfe  can 
diftinguifli ;  2.  he  tunes  another  firing  {b)  a  very  fmall  quan- 
tity fliarper  (or  flatter)  fo  as  to  afibrd  an  evident  beat ;  3,  he 
fcts  a  finall  pendulum,  or  bullet  and  thread,  to  vibrate  with  the 
beat;  4-.  he  tries  his  fork  with  the  laft  Ihing  {h)  and  obferves 
tlie  beat  by  the  pendulum,  unaltered  ;  5,  if  the  beat  be  flower 
than  before,  it  follows  tliat  the  firfi  firing  [a)  is  ftill  too  flat, 
becaufe  the  fork  is  nearer  unifon  with  Ihe  fliarp  firing  [b) ; — 
if  quicker,  then  {a)  is  too  fiiarp.  1  heard  four  forks  ftruck  in 
quick  lucceflion,  which  had  been  tuned  by  this  procefs ;  and 
though  there  wa>  only  the  fundamental,  with  its  third,  fiftli, 
and  ociavo,  tlie  elfocl  was  delij^hiful. 

The  lame  gentleman  nientitjned  a  finfjular,  and  I  bclie^'e 
unobferved  fad,  relative  to  the  combination  of  mufical  undu- 
lations in  the  air.  Two  contiguous  organ  pipes,  botli  excel- 
lent, flopped  diapafan  C  and  C  fliarp,  in  a  valuable  infiru- 
ment  he  pollelfes,  govern  each  other,  fo  that  if  C  be  firfl 
founded  and  held,  the  C  fliarp  will  give  unifon  to  C  when- 
ever its  key  is  firuck  :  but  if  C  fliarp  alone  be  founded  and 
held,  the  C  pipe  will  give  C  fliarp  when  its  key  is  firuck.  I 
wijl  not  venture  to  fpecuiate  upon  this. 
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MEET  my  Readers  and  Correspondents  at  the  compte 
tion  of  this  Second  Volume,  with  the  satisfaction  of  directing 
their  notice  to  the  still  greater  increase  of  communication, 
and  the  means  of  rendering  this  work  n>ost  eminently  inte- 
resting and  useful.  It  is  not  necessary  that  I  should  recapi- 
tulate the  outlines  of  the  plan  and  rules  of  conduct  by  which 
I  have  endeavoured  to  deserve  the  encouragement  of  the 
Public;  but  I  think  it  truly  justifiable  to  exhibit  the  marks 
of  that  approval  at  the  same  time  that  I  express  the  sensibi- 
lity with  which  I  accept  them,  and  the  spirit  they  must  afford 
to  my  labours.  j 

Without  entering  into  any  estimate  of  the  quantity  of  ori-  ^M 
ginal  matter  in  this  work,  which  from  the  high  value  of  its  ™ 
torrefpondence  is  now  become  the  authentic  repository  of 
the  researches  of  our  philosophers  ;  I  will  only  notice,  that 
^tthe  number  of  original  writers  in  this  Volume  is  more  thart 
^double  that  of  the  refpectable  list  prefixed  to  the  first  Volume, 
at  the  same  time  that  the  value  and  importance  of  the  Me- 
moirs from  foreign  and  domestic  publications  have  continued 
to  incrcafe, 

I  The  authors  of  original  Papers  are  Mr  F.  Accum  ;  A.  B,  C; 
John  liostock,  M.  D.  J,  W,  Bos  well  ;  Count  de  Bournon; 
H.  Cami)bell,  AI.  D. ;  R.  Chciievix,  Esq. ;  Mr.  John  Clen- 
hel ;  C.  P. ;  Mr.  Wm.  Close ;  VV,  Cruifc:kshank,  Prof,  at 
Woolwich  ;  John  Cothbcrtson  ;  D.  H. ;  J,  Fletcher,  Elq, 
G.  H ;  John  Ciough,  Esq, ;  Mr,  Ollntlms  Gregory  ;  J.  C» 
^HombJower;  Rob.  Jameson  ;  J. ;  Rev.  W.  Pearson;  N.N. 
foseph  Pnestley,  LX.D,  F.R.S.  &c.;  H.  Sarjeant,  Esq.; 
jMr.  ITio,  Sheldrake;  Dr.  J.  H.  Schroeter;  'Fho.  Thomson, 
\l.  D.  J  Mr.  Trtfvithick  ;  Troughtnn  ;  Ez,  Walker ;  Rev. 
fames  Wilson,  D.D.  James  W'oodhouse,  M.D,;  Mr.  Ar- 
thur Woolf;  Thomas  Young,  M,  D.  Prof*  P.  R.  I.;  Baron 
mn  Zach;  and  W.  N.— Of  foreign  works,  Carcel ;  Carreau; 
^Coulomb;  Descroizilles ;  Guillot ;  Guytonj  HasSel  Lache* 
naie;  Lalande;  Pi£tet;  Proust;  Valentine;  Vauquelin.^ 
^L^nd  of  English  Memoirs  abridged  or  extracted,  Mr.  Banks; 
mVm.  Bullock ;  Sir  H.  Englefield,  Bart. ;  Mr.  Gilpin ;  J. 
■Dough,  Esq.;  Ch.Hatchett,  Esq.;  Wm.  Herschel,  L.L.D. 
Hpxi«  Howard,  Esq.;  Hulme,  M.D.;  E.  Jones,  Esq.  H. 
^^rjeant,  Esq. 

Thcnovehynnd  excellence  of  tbe  corc\TUwmc'aX\OYv%  ^^     . 
whkb  this  Joomal  has   been  bonouied,  \\:x^<i  ^^^^^  ^\o^xi5i-J 
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live  of  an  effect  which  I  have  seriously  meditated  to  rcmed 
In  the  limited  extent  of  every  work  of  this  nature^  when  i 
new  and  interesting  Memoirs  demand  a  larger  portion  of  its 
capacity,  a  smaller  must  of  course  be  devoted  to  less  striking, 
though  doubtless  very  important  business  of  selection,  Fo 
reign  and  domestic  matter  must  be  more  fastidiously  sort 
out;  articles  must  be  abridged  instead  of  being  given  at  fu 
length;  and  some  must  be  rejected  altogether  that  woul 
have  been  highly  acceptable,  if  the  original  productions  could 
have  allowed  room. 

Two  remedies  present  themselves.    The  first  is  to  print  a 
Supplementary  number  to  each  volume;  and  the  other  to 

f*ve  a  greater  number  of  pages  without  adding  to  the  price* 
shall  be  happy  to  adopt  the  latter  as  soon  as  the  increase" 
fale -shall  have  rendered  it  practicable,  without  diminishin 
the  ordinary  remuneration  the  Work  atTords;  and  in  case  th 
former  should  prove  necessary  or  advisable,  I  am  confident  my 
Readers  will  see  the  advantages  and  approve  the  proceeding! 
In  the  mean  time,  the  private  recommendation  of  men  of 
merit  to  their  friendsj  is  the  best  means  of  accelerating  that 
circulation  which  will  eventually  benefit  its  patrons,  by  the 
greater  quantity  of  them  that  could  in  that  case  be  afforded, 

I  conclude  this  Preface  as  usual,  by  mentioning  the  fub- 
jects  of  the  sixteen  Plates  which  illustrate  ihe  present  Vo^ 
lume.      1.    Improvements  in   Hydraulic   Engines,  by  Mr 
Boswelk     2.  Guyton's  Improvements  of  the  Swedish  Stov 
'         3*  Mr.  Sarjeani's  cheap  Engine  for  raiding  Water,    4.  Stron 
framed  Levers  for  Steam  Engines,  by  Mr,  Hornblower 
Dr.  Young*s  Diagrams  to  illustrate  the  Theory  of  Light,     6, 
Mr.  Gregory's  Figure  for  Mr.  Pearfon's  Analogy.     7.  Mr. 
I        Cough *s  Illustration  of  the  Doftrine  of  Sound.     8,  Mecha- 
H    nical  I^mp  of  Carcel  and  Carreau.     9.  Mr,  WoolPs  Appa- 
^    ratus  for  healing  Water  by  waste  Steam.     10.  Mr,  Terry's 
improved   Mill,       IK  Mr.    Bullock*s   Lock.       12.   Count 
Boumon's  Figures  of  Anhydrous  Sulphate.     13,  Mr,  Trevi- 
ihick's  Application  of  a  temporary  Forcer.     14»  Lachenale  s 
Apparatus  for  claying  Sugars,     15.  Mr,  Jameson's  Illustra- 
tion of  the  Formation  of  Granite.     17.  Mr.  Banks's  Instru- 
ments for  determining  the  Pressures  and  Velocities  of  effluent 
Air  or  Gas.      J  8,  The  Spirit    Hydrometer  and  Scales  of 
Atkins.     And,  19,  Compound  Condensers  of  Electricity,  by 
Mr.  Read  and  Mr,  Cuthbertson. 
,        Sa/w  Square,  London^  September  \ ,  \ Wl, 
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Method  of 
working  engine  1 
bj  the  bucket 


riAVING,  with  iTHJcli  fatisfadioJi,  found  thai  the  method 

of  making  the  Sclicranitz  hydraulic  engine  work  itfelf^  which 

I  gave  you  for  your  excellent  Journal  in  J  800,  (IV,   H7.]*n«i  fyphon* 

has  been  iince  found  of  coiifiderable  utility  in  *  other  works  of 

SI  fimilar  nature,  I  am  induced  to  fend  for  your  approbation  a 

draft  of  the  f  application  of  the  fame  principle  to  Mr.  Good- 

♦  Vide  Mt.  Clofc's  papers  It*  the  fame  Vol, 

+  The  piipfr  figntd  L  in  the  quarto  Journal,  page  343,  thoug^h 
h  profeHVt  to  thew  how  Mtn.  Gaodwyn*s  engine  may  work  itfelf* 
has  only  hinted  at  this  method,  but  has  not  Ihcwn  how  it  may  ht 
effeaed. 

Vol.  IL— May,    1802.  B  wyn'$ 
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Bcifc  tt-ph* 
•tiofi  of  the 
SchemDlts  eii> 
iJiie* 


w}n*s  engine,  and  another  of  a  method  of  caufing  tlie  Scbcni- 
nitz  to  raife  water  ai>ove  the  level  of  the  prime  refervoir,  to- 
gether witli  a  cnmparative  view  of  the  advantages  of  both 
engines  and  their  powers* 

After  a  perufa!  of  my  former  Paper  on  the  Schcmnitz  en- 
gine, {IV.  14-4,)  a  mere  infpefllon  of  tlie  figure  given  here 
(Plate  I.)  will  be   fufliLient  lo  fiiew  the  maimer  in  which  this 
K  now  propofed  will  opcrtiti.%     The  moving  power  is  the  pref- 

^^^^  fure  of  the  column  ol  water  from  the  rcfervoir  R,  (Fig.  1.)  to 

^^^B  D  in  the  lower  air  chamber  A,  which  forces  the  air  contained  m 

^^^H  it  into  the  chamber  B^  which  air  focooipreired  in  B  will  impel 

^^^B  the  water  contained  in  it  upwards  through   the   pipe   to  a 

^^^B  height,  and  in  a  qua]itity  proportionate  to  the  relative  height 

^^^K  of  the  column  of  water  contained  in  the  pipe  R  D^  compared 

^^^H  with  that  cunlained  in   S  B>  or  iuppofing  tlie  length  of  R  D 

^^^H  given,  the  groatur  the  length  of  the  pipe  S  B  h,  (fo  as  not 

^^^V  to  exceed  R  DJ  the  lefs  will  be  the  quantity  of  water  deli- 

^^^P  vered  at  S,  and  vice  verjh, 

Mr.  Goodwyn's     In  the  draft  of  Mr.  Goodwyn*.*  engine.  Fig.  2.  I  have  en- 

cngme;  con-     deavoLired  to  exhibit  it  as  it  Ihould  be  if  executed  on  a  large 
(li  uctcd  fr>r  ,  ** 

htjivy  work,       Icale,  and  made  all  the  pipes  detached  from  each  other,  be- 

and  made  to  ope- cjiufe  though  the  plan  of  making  one  pipe  paf^t  Uirough  an- 
%t:iidaiiof#  Other  and  through  the  relervoirs,  made  life  of  in  Mr.  Good- 


J 
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wvn's  model,  is  very  convenient  and  neat  in  an  apparatus 
that  may  be  placed  on  a  table,  yet  it  would  be  found  to  pro-  _ 
duce  an  unneceirary  trouble,  complication,  and  difficulty  of  ■ 
repair  in  a  large  engine.  The  method  Hiewn  in  tliis  draft  of 
cauliug  tJie  engine  to  work  without  attendance,  is  the  fame 
as  for  the  Schcmnitz,  and  caufes  the  cocks  G  and  H  to  open 
at  intervals,  (which  may  be  regulated  at  plcafure  by  tlie  hand 
cock  1,  letting  the  water  flow  more  or  lefs  quick  ijito  the  (y- 
phon  veflel  FIJ  while  at  the  fame  time  it  clofes  the  cock  at  D, 
and  vkeverfa.  Self-moving  valves  are  placed  at  the  deliver- 
ing  pipes  of  the  chambers  C  and  B,  and  alfo  at  the  air  vent  ■ 
of  A,  becaufe  wherever  they  can  be  ufed  they  are  preferable 
to  cocks,  or  valves  ufed  by  external  power  ;  fome  doubt  may 
arifc,  whether  there  fliould  not  be  a  palfage  for  the  air  let  at 
intervaN  into  A,  as  well  as  one  for  it  to  efcape ;  but  as  great 
qua  mi  lies  of  air  are  contained  in  water,  which  the  mode  of 
%vorking  of  thl*  engine  will  particularly  tend  to  feparatc  from 
it,  I  thnik  it  would  be  needlef     and  that  tlie  felf-moving 

valve 
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Valve  opening  outwards  at  the  air  vent  of  A  will  be  fufficieflt. 
Tlie  pipe  at  K  is  to  condud  water  from  the  bucket  F  to  tiiat 
of  the  cock  D.  There  are  two  ranges  of  rofervoir?  reprefent- 
ed,  to  fliew  the  method  of  raifing  water  b^  this  engine  about 
thirty  feet  high  :  more  would  be  ufelefs,  and  even  a  fecond 
would  in  very  few  in/!ances  be  found  necetfary^  except  when 
lliefall  of  water  from  R  to  D  was  very  lliortj  in  which  cafe  it 
would  be  better  to  ufc  fome  other  engine  for  laifing  water  to 
the  required  height. 

In  comparing  thofe  two  engines,  it  wiJl  be  found  that  their  Gompirlfon  of 
powers  and  capabilities  are  nearly  fimilar,  ^^^  power* of 

1 .  In  both  the  greater  the  height  of  the  original  fall  of  wa-  gjnci  ^  nutncfl* 
tcr,  denoted  by  the  pipe  R  D,  and  the  greater  the  quantity  =*Ily  ft*tcd* 

of  water  which  it  can  fupply  in  a  given  time,  the  greater 
quantity  can  be  raifed  by  thde  engines  in  a  given  time. 

2.  Both  engines  can  be  con  (trusted  fo  as  to  raile  water 
above  the  original  level,  and  from  below  to  the  forface,  or 
from  a  pit, 

3.  By  a  fycceflive  number  of  refervoirs  both  engines  can 
be  brought  to  raife  water  to  any  height  ;  but  as  they  vvill  raile 
a  fmaller  quantity  an  the  height  is  increafed,  the  quantity 
wanted  in  a  given  time,  and  the  expencc  of  confirutlion,  will 
limit  tlie  extent  of  their  eleMilion. 

4.  In  both  ejigtnes  the  diftance  from  one  rcfcrvmr  to  an- 
other^  muil  always  be  lefs  tlian  that  of  the  original  fall  R  D* 
The  circumllances  in  which  thofe  engines  ditler  arife  froni 
the  difference  of  their  manner  of  aclron. 

5.  The  Schemnitz  engine  operates  by  caufinga  Ml  of  wa- 
ter to  comprefs  air,  which  re-ading  on  other  water  forces  it  to 
rife  in  a  pipe  to  a  certain  height.  Mr.  Good wyn*s  engine  aOs 
by  caufmg  a  fall  of  water  to  rarif^  a  certain  quantity  of  air, 
into  whofe  fpace  the  pretfure  of  the  atraofphere  forces,  when 
permitted,  a  quantity  of  water. 

6.  Hence  in  the  Schemnitz  engine,  the  prefiure  acting  from 
uifhin  outiL^rds,  tends  to  hvrji  the  vcfltls  ufed  in  the  ftrufture, 
and  to  open  and  extend  any  fitfures  which  may  chance  to  be  in 
them* 

7.  In  Mr,  Goodwyn*s  engine  the  prcffiircading  from  uith* 
out  inxvuriU,  clofes  all  the  parts  of  which  it  is  compofed  more 
together,  tends  to  make  its  pipes  and  veJTels  more  (launch, 
and  in  any  filTure  makes  its  lides operate  like  valves  to  (hut  it 
op. 

B2  ^.-W^ 
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voir  to  anolhcr 
foevt^r,  as  100  feet. 

Mr.  Goodwyn's  ejiglnc  will  not  raife  water  from  one  refer- 
voir  to  another  fo  liiph  as  thirty  feet  in  any  cafe  vvhalfoever^ 
ms,  there  caiinol  be  jl  corapleLe  vacuum  Ibrme^d  by  il  in  the  air 
chamber,  but  only  an  approximation  to  one. 

From  this  coinparifon  it  will  tbllow^  that  wherever  the  ori- 
ginal fall  of  water  is  lef*  than  tliirty-two  feet,  Mr,  Goodw^yn'f 
engine  will  be  much  preferable  to  tlie  Schemnitz ;  as,  from  tl»e 
7  th  article  of  the  com  pari  Ton,  it  may  be  made  of  the  chvapcfi 
inatcriaU,  ot  flrong  xionden  aijks  and  Wfxxkn  pipa ;  whereas 
the  Schemnitz  engine,  from  the  6th  article»  muft  be  made  of 
the  ftron^eJl,  and  of  courfe  moll  coftly  materials,  of  caft  iron 
at  leall,  aiid  that  of  confidcrable  thicknefs. 

But  wherever  the  original  fall  exceeds  the  height  of  tl)irty 
feet  much,  and  it  is  required  to  raife  the  water  to  nearly  tlie 
fame  height,  then  the  Schcmmlz  engine  appears  to  be  pre- 
ferable ;  as,  in  all  probability,  the  fewer  cumber  of  parts 
which  it  willj  in  this  cafe,  require  in  its  conilruftlon,  wiU  marc 
thaJi  compcnfiite  for  its  coilly  material. 

When  it  is  required  to  raife  water  to  a  height,  much  greater 
than  that  of  the  original  fall,  above  tlie  firfl  level,  or  from  a 
greater  depth  ;  either  from  tlie  original  fall  being  fhort,  or  the 
required  height  being  great,  an  engine  in  which  the  prellurc 
of  the  water  is  made  to  act  by  a  piUon  in  an  apparatus  £milar 
to  that  of  the  (learn  engine,  (one  of  which  is  described  in  your 
Journal  for  March)  will  be  preferable  to  either  of  the  above* 

The  comparifon  of  thofe  engines  may  be  brought  to  tliis  one 
point:  wherever  Mr.  Goodwyii's  engine  can  be  ufed,  with  a 
fingle  continued  pipe  lor  elevating  the  water,  and  without  a 
fucceffion  of  refervoir s,  it  feems  to  be  the  cljcapelL 

Where  Mr,  Goodwyn's  engine  cannot  be  ufed  without  viola* 
ting  this  condition,  but  the  Schemnilz  can,  it  promtfes  to  be 
the  next  in  point  of  cheapnefs,  from  its  fimplicity,  ab fence  of 
friflion,  and  Imal!  number  of  working  parts. 

But  when  neither  Mr.  Goodwyn^u  engine  nor  the  Schemnitz 
<:an  be  ufed  without  a  number  of  rcfervoirs,  then  the  piflon 
prelTure  engine  probably  ought  to  be  preferred  ;  but  tliis  will 
much  depend  on  the  number  of  refer voirs,  for  perhaps  one  or 
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addition  to  the  Schemnitz  niiglu  coi 
the  cvlincler  of  tlie  piilort  engine  perfecl,  and  iU  additional 
machinery:  for  merely  raifing  water  the  powers  of  each  arc 
nearly  equal,  depending  all  ijn  the  iieight  of  tlie  original  fall 
of  water. 

The  great  advantage  of  the  pi  (ton  prciTure  engine  isj  notThepieffujfeen. 
as  a  cheap  engine  for  raifing  water*  but  as  that  in  which  a  fall  ^'".L^  '^a  r 
nfwatercanbe  applied  without  any  nitific  to  work  mills  or  wa/ir, 
machinery  for  auif  purpofe;  which  is  of  very  great  con  fequejKre 
when  the  fall  of  water  is  of  conlidcrable  height,  and  the  (Iream, 
or  fnpply,  fmall. 

Cunceiving  it  of  very  great  importance  to  have  it  deter- Greit Import. 

mined  in  what  fitiiations  each  t»f  the  principal  encjines,  worked  ""^^  o/compi^ 
t  yr*  >  1  -IT.  1     ,  '    ^^^S  the  diflie-     , 

by  water  prelmre,  is  to  be  prelerred,  1  have  commenced  this  rent  mcthtxltof  ' 

comparifon,  and  if  this  flial!  be  acreplahle,  will  feud  another  •PP>y»"«  ^**«« 

paper  on  a  Similar  fubjcd;  thrit  is,  on  the  comparifon  t>f  the  ^j^^^^  ^J^j^ 

common  null  water  wheel,  with  another  mode  of  applying  *<:• 

the  Tvater  to  turn  mill  work,  which,  I   think,  I  can  demon- 

ftrato  to  be  much  prefeiiiblL'.     I  hoj>e  what  I  have  thus  began 

will  excite  fome  others  to  ttie  fame  enquiry ;  and  that  by  this 

incaiu  the  maltiplkitv  of  water  prelTurc  engines  will  be  at  la  ft 

arranged,  and  ihclr  comparative  utility  afceftarned,  fo  that  in 

every  different  cafe  of  fall  or  fwpply  of  water,  an  engineer  may 

know  at  once  which  he  iboiild  ufe. 

I  beg  leave  to  add  here  fome  remarks  on  the  pi(lon  prelTtire  Mr.  Trevl- 

engine  in  yonr  Journal  for  March  i  Mr.  Trevithack  will,  I  ^^'!^''  P"^'^"'^ 

hope,  excule  my  taking  Irom  hnn  Mie  honour  ot  his  being  uiecyt^ij  \fy  ,^5, 

firft  inventor  of  ihi.^  mode  of  apply  ing  a  ilill  of  water,  to  give  ^y  ^^'^^^^^  >"<* 

It  back  to  Mdfr.s.  Denifard  and   Detiille  of  France,  when   1  imagined  by  Mr, 

confcfs  that  for  a  long  time  I  was  in  Llie  fame  error  vvilli  him,  BvfwelJ  in } 

and  thought  it  had  firft  occurred  to  me,  and  propofed  it  with 

that  idea    lo  Mr.  Carnac   in  Nov.   1796,  to  draw  the  water 

from  his  copper  mine,  (by  which  he   would  have  faved  the 

daily  labour  of  twenty  men,  as  he  had  a  fal!  of  water  very 

proper  for   this   engine — a  fa6l  which  I  have   Mr.  Carnac's 

iignature  to  prove  j)  but  I  llnce  found  out  that  in  Belidor's  Dcfcribed  in 

Hydraulic  Architeaure,  pubhfbed  at  Paris  17  39,  in  the  fourth  B«^idor» 

book  and  firft  chapter,  there  h  a  method  dcfcribed  at  large, 

with  very  well  executed  plates,  by  which  a  fall  of  water  ope- 

raling  in  a  cylinder  on  a  pifton  may  work  a  pump  to  Ibrcc 

water  to  a  greater  height ;  and  what  k  rt^maikabie,  Belidor 

*^  propofes 


Proporil  of  air 
chunbers  iu  the 
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propofe*  lite  very  fame  method  of  working  lh«  valvr*  br  a 
tumbling  weight,  as  that  called  die  Uunbling  bob,  in  Mr, 
T's  defcription.  In  Bolidor^s  engine  the  pi  11  on  cylinder  ^nd 
pump  arc  both  horizontal,  whicli  h  the  moJl  material  diffe- 
rence, but  the  principle  k  entircl)  the  fame  as  Mr.  Trevi- 
lhack*5. 

Mr.  Belidor  does  not  claim  the  honour  of  this  invention^ 
but  only  propofcs  the  engine  I  allude  to,  as  an  improvement 
on  one  executed  on  the  fame  principle  at  Seve,  between 
Ver failles  and  Pam,  in  the  year  1 75 J,  by  DenJfard  and 
Deiiilk%  for  which  they  obtained  a  patent  from  the  king  of 
France  for  twenty-one  years ;  of  which  engine  there  is  alio  a 
defcripiion  in  the  fame  chapter  of  the  above  work » 

1  beg  leave  to  fuggeil,  tliat  it  might  be  a  conilderable  im- 
provement to  this  engine  to  have  its  a£lion  made  elailic,  by 
the  addition  of  an  air  chamber,  on  the  lame  principle  as  that 
iifed  in  engines  for  eKtitiguifliing  conflagrations  ;  fuch  a  one, 
feems  lo  me,  might  be  befl  eflbfied  by  making  the  piilon 
holhjw,  and  of  a  larger  fize,  to  ferve  for  this  purpofe,  as  tJie 
air  fpring  would  then  a61  both  on  tlie  upper  and  lower  pref- 
fure  of  the  water ;  Figure  3  is  a  (ketch  of  this  method,  li\ 
which  A  reprefents  the  hollow  piflon. 

I  hope  the  length  of  this  paper  will  be  excufed  by  the 
rlrcumftance  of  my  not  having  received  your  Journal  for 
March  till  I  had  writ  I  en  the  moil  of  it,  and  having  had  of 
courfe,  to  add  the  remarks  on  the  piflon  preiTure  engine  lo 
the  reft 

I  am,  SIR,  &c. 

W.  H.  B. 
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II. 

Reinarks  qf  the  prefent  State  of  Paper-making  in  Err  inland  and 
France*,  By  H,  Campbell,  M,D,  CommuniccUed  h\f  the 
AutlhOTt  March  26,   1802. 

Whether  the  ad-   X  HE  additional  duty  on  Paper  has  not  been  the  chief  caufe 
of  tJie  diminution  in  the  book  and  paper  trades  of  this  country. 

ARcr 
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•  The  importance  and  authenticity  of  the  chemical,  mccbnnical, 
and  other  fa^i  ilated  in  this  Memoir,  and  of  the  ob)e£l  itfelf  in 

general 


I 


J 


pr  if]  ling. 


After  cftablilbing  this  fa£t,  it  will  be  equally  evident  that  the 

paper  and  book  tradc-s  wilJ  not  be  rjtrtmli^  relieved  by  giving 

up  a  part,  or  the  whoJt*  ol  llu'  bll  additional  duly. 

Tiie  former  admiuillratwn  of  thin  country  by  » m pod ng  an  France  hi 

aildltional  duty,    did   not  trach  the  Frtmcli  the*  new  art  of  "^'*'** ''y  **"* 
-' '  /  ^  prnvrmcnti  m 

paper  oiaking ;  nor  did  it  fupply  tliem  with  abimdauce  ot  raw  the  arts  of  p^fcr 
material ;  or  (liew  tiiem  the  art  of  equalizing  tlie  different  nuking  md 
qualities  of  rags  by  ChaptaPs  mode  of  bleaching ;— neither  was 
any  new  tight  thrown  by  tJie  additional  duty  upon  the  mode 
of  printing  and  type  catling,  as  now  praclifed  in  France. 

Before  the  commencement  of  the  late  war,  paper-making  The  BritIA  fioe 
in  this  coiinlrv,  Oriaiy  fpeaking,  was  a  meclianicalart.    The  F*P^^Jj™^y 
fuperiority  of  Englith  paper   arofe    Irom  the  fupcrior  linen  the  fintne/*  of 
worn  by  Kngiifli   people-     Their  rags  were  fupcrior  to  the  ^'^"^  ^"^^'^  ''''i*  ■ 
nigs  collected  on  the  continent.     The  decency  of  the  Englith 
populace,  compared   with   the  populace  on   the  continent, 
could  not  be  better  fliewn   than  by  an  e>ihibition  of  Englifli 
and  foreign  rags.     Rags  called    Jjjndon  jlm$t  the   refufe  of 
Iriili  linen,  &:c.  could  fcarcc  be  equalled  in  any  other  coun- 
try. The  original  linen  of  ihefe  rags  had  been  highly  bleached. 
They  were  confequently  calculated  to  make  I  he  iinell  and 
whiteft  paper »     Kags  at  an  Knglllh  paper  mil!  previous  to  the 
war,   were  forted  according    to    their    colour  and  fmenefii,  ^nd  our  cartful 
Pains  were  taken  to  cut  i>d^'  the  feams  and  offal  parts ;  ajul  **»«^^"E  them, 
thefe  parts  \^'ere  deftined  to  make  inferior  paper.     This  tlate- 
mcnt  alone  is  almoli  fufficicnt  to  give  a  clear  notion  of  what 
I  am  about  to  eftablitli. 

I  conceive  that  a  reprefentation  of  the  meclutniad  ncceffants,  Ourmachiiifry* 
as  the  dufter,  the  knives  placed  in  the  engine  roller,  tlic 
plate,  the  vat,  the  moulds,  and  lalHy^  flannels  and  pretTes, 
although  indifpenlibte  iu  a  paper  mill,  are  necedary  to  be 
noticed  in  this  account ;  as  an  iuiitation  of  thorn  in  France, 
could  not  conUibute  to  the  pre  lent  alarming  change  in  our 
paper  trade. 

The  Englifli  ffaple,   fupertor   rags,   Englilh    cleaulinefs   in  ancmptc-i  lo  l>e 
putliiig  and  afforting,  and  better  engines  and  knives,  contli-  IJ^*"*'*""*  ^ 

general  to  the  pjrogrcfs  of  fcicncc  and  literature,  leave  no  doubt  rc- 
fpr^ing  the  propiicty  of  infertiiig  it  in  our  Journal,  though  its 
moft  prominent  feature  relates  to  political  regulation.  On  this  laft 
fubjeA  my  condufl  ;is  a  Journalitl  cannot  be  fuppofed  to  exprefs 
any  opinion  at  an  individual. >—N. 

tutcd 
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luted  our  fuperlority.     About  the  year  17S9  and  90,  cerim'n 

reJpeBablt  Englifh  paper  makers  endeavoured  to  take  tbefe 
advantiiges  to  France.  France  apparently  required  them ;   her 
FrtBch  ragi ««  coarie  foul  cotton  rag«  were  not  made  better  by  fcparatioa 
fMr^  ittm»        ^^^   attortmenl ;  her  engines  were  deficient,  and  her  mHli 
exhibited  no  mark  of  profperity^  but  every  fymptom  of  flo* 
venly  neglc6t. 
French  paper  for      One  fort  of  paper,  notwithftanding  the  want  of  colour  and 
_  PP**"P*    •      cleaniinefs,  (lie  excelled  in,  upon  necelliLy,     I  mean  paper 

^K  for  copper  plate  prints ;  (he  neceffarily  excelled  becaufe  her 

^^^^^  ilaple  cotton  rag  being   more  bibulous,  received  be  tier  ira- 

^^^^B  predion^  from   the  plate.     This  was  the  (late  of  her  paper 

^^^^K  trade  and  mills  in  tlie  year  1789.     Before  thai  period^  lliedid 

^^^^B  not  con  fume  alt  her  own  rag!%*     We  received  a  confiderable 

^^f  part  from  the  cellars  of  Dunkirk  and  Oftend»  and  from  coun* 

I  tries  in  her  foulhern  vjcintty,  Leghornj  &c. 

About  this  lime  a  new  acra  in  paper  making  commenced, 
Chemiflry  by  her  difcipies,  Schcele,  Berthollel,  and  Chapla!, 
from  a  metallic  oxide,  folicited  and  di reded  the  concentrated 
and  pure  part  of  the  atmofphere,  oxigenj  to  remove  with  ex* 
pedition  the  colouring  part  of  cloth,  or  rags  made  from  vege» 
table  fubftancc5,  fuch  as  fiax,  cotton^  hemp,  &c.  An  at  ten* 
tion  to  the  beft  bleaching  procefs  oiiglit  certainly  to  form  a 
material  part  of  the  confiderations  in  this  Paper  ;  becaufe  this 
object,  conncded  with  a  knowledge  of  the  forts  of  rags  fuit- 
ahle  for  bleaching,  and  making  pnnting  paper,  would  give 
B^^^i  that  comprchenfion  of  the  evil   from  which  might  be  drawn 

^^^^p  — not  flcps  of  temporary  and  unavailing  expedience,  but  folid 

r  foun  da  tion  s  of  re  I  le  f . 

I       Cearii  evthn  rags      The  bufmefs  under  confideration  is  more  intimately  con- 

»re  brooght  to    nefiej  witli  printing  than  with  writing  paper.     The  bleaching 

fnt  tltten  tags  by  g^s  h  much  better  adapted  to  coarfe  cotton  rags  than  coarie 

tJiaC  proccfsi       linen  or  hempen  rags ;  becaufe  the  former  is  without  ligneous 

particles,   and  the  latter  abounds  with  them,  and  thefe  parti- 

clc^  called  by  paper  makers  y^e*ar<?j,  are  made  more  confpi- 

cuous  by  bleaching.     The  ftaple  of  our  opponents  the  French, 

AplcndfgUnd   confi (Is  in  coarfe  cotton  rags,     I  can,  if  required^  point  out 

1       cheap  fupp!y  of  p|ace5i  \vhere  depot >  fliould  be  eflablifhed  for  affording  an  un- 

!imit«-'d  fupplv  of  liniilar  c/icfl/)  materia^  and  where  each  ftiip, 

I  by  way  of  linilhing  her  lading,  will  take  on  board  a  conve- 
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cottoa  r 
9\.  per  ton  ;  bleaching  them  added  8  per  cent,  to  the  9K    *  ..^  roDedy  fta£edt» 
►leached  (luff  was  worth  more  llidii  4^)1,  per  Ion  :  the  beauU-confift  in  the 

paper  produced  now  exilb  in  a  puhhcv^ork.     If  paper  ?'*'^P^'*'"  "^^  ^^ 

iters,  or  Jtatroner-paper  makers  had  paid  attention  to  thi>  and  the  proper 
cw  and  growing  improvement,    (or  would  pay  altenlion}  ^^p^^y  *^'^°'^ 
indcad  of  folidting  a  remiffioo  of  duties,  thej  might  be  able^^j^^ 
with  Iheir  capital  and  milk  ready  formed,  to  couiitera6l  the 
French,  and  contribute  f\\ll  more  lo  thu  ftate,  than  is  paid  at 
prefcnt.     A  relaxation  of  part  of  the  duties  cannot  be  a  ra* 
dical  relief.     To  forego  an  object  of  finance  without  remedy- 
ing a  complaint,  can  only  be  a  compliance  with  ibe  govern- 
ment, to  participate  in  misfortune  with  the  petitioners, 

Tlie  necefiity  of   abniifliing    impropr^r  combinations    and  C^mbinationi 
power  among  journeymen  paper  maker?,  and  the  injury  done  JJ-^j'J['*^"*^^j^^ 
to  paper  mills  by  London   tlationerii  importing  and  regyhtin^mtti  lytLtSuttm 
the  price  of  rags,  and  monopohzing  mill?;,  are  evident  direc- 
tions to  relieve- the  fulfering  part  of  the  trade,  and  how  to 
obtain  revenue  from  the  wealthy  part,  by  way  of  granh'ng 
licences,  I  tliall  be  happy,  ifrequiredj  to  communicate. 

The  arts,  commerce,  and  navigation  of  this  country,  are  General  obfer- 
iuniyconfidcredby  the  French  governrocnt,  to  be  the  finews  **^'**'"'*    ^*^ 
of  England.     C  haplal,   Bcrtholiet,  and  other  enhghtencd  men  navigauon. 
are  encouraged  to  affect  us,  and  benefit  their  own  country  in 
tJicfe  particulars ;  that  they  have  not  been  nnfticcefsful  h  ma- 
nifeded  by  the  ftate  of  the  paper  trade  in  France. 

The  maxim  of  trade  finding  its  level,  is  too  fupine  a  maxim  Level  of  tri^ 
in  the  prefent  flatc  of  difcovcries.  Fa^ories  are  altering,  and 
marlccts  mufl  vary.  Goods  formed. by  mere  mixture^  fuch  as  What  minufic* 
faline  and  other  bodies,  require  neither  capital,  nor  ™^chl- JJ|''" '^^^'^^^^^T 
ncry.  Many  of  t hefe  are  in  a  tlate  of  great  cultivation  In  and  what  tredje 
France,     In  arts  reding  on  capital,  machinery,  and  aptitude  T""^^  pefmajitni 

^.        .  .»    11  1  .  .      11    1  m  a  wealthy 

of  hand,  we  mall  long  remam  unrivalled,  country, 

At  prefent  I  fliall  check  thcfe  obfervations,  that  my  remarks 

on  the  paper  trade  liiay  remain  diftinfl  and  unmixed  with  an/ 

otiier  matter. 


H.  CAMPBELL. 


No,  11,  Fkct*Strc€t,  London, 
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Jlemarh  on  Combufiion,  £y  Tmomas  Thomson,  Af.  D, 

turcr  an  Chcmijlry  in  Edinburgh^ 

IN  O  operatioft  of  nature  has  a  better  claira  to  our  attenti^ 
tlian  COMBUSTION.  The  irrefiAible  devailatiou  which 
fome limes  occafions  b  calculated  lo  ftrike  the  ignorant  wit] 
terror;  the  extraordinary  changes  which  it  produces  imturall 
attrad  the  inquiluive  eye  of  the  philofophcr,  while  its  fubfcD 
viency  to  almoft  every  branch  of  domcflic  economy  renders  il 
a  familiar  and  neceflary  agent  in  the  hands  of  every  indivi- 
dual.  This  familiar  acquainlance  with  combuflion  feem 
however,  to  have  retarded  the  inveiligation  of  its  nature  ;  fo/ 
it  was  not  (ill  the  feventeenlh  century  that  philofophers  made 
it  a  ferious  object  of  enquiry.  The  labours  of  Bacon,  Boylcj 
Hooke,  and  Mayow  arc  well  known ;  and  the  fuccefs  witi 
which  thefe  labours  were  attended,  muft,  if  we  recollcfl  th( 
difficulties  io  be  overcome,  give  us  a  ycvy  high  idea  of  the' 
genius  of  thefe  inveftlgators  of  nature.  But  Llie  phllolophen 
of  our  own  age,  efpecially  LavoiCer,  have  gone  far  beyond 
their  predeccflbrs ;  and  have  explained  fome  of  the  mofl  in- 
tricate and  important  phenomena  of  combullion, 

Mr,   Lavoifier's  theory  of  combufiioM^  improperly  termei 
his  theory  of  cht^mijlry,  is  To  generally  known*  that  it  is  unn< 
ceiFary  to  enter  into  any  detail  concerning  it*     Its  merit  is  in* 
difputable,  and  raifcs  its  author  to  the  very  firll  rank  amongi 
philofophers.     Many  chemifts  feem  lo  tlnnk  tiiat  it  explain^ 
the  whole  phenomena  of  combuHion  ;  but  an  attentive  exa- 
mination mu/l  convince  every  impartial  obferver,  tliat  thor 
theory  of  Lavoilier,  ingenious  and  fatisfadory  witliout  doubt, 
AS  far  as  it  goes,  leaves  yet  feveral  parts  of  that  very  com- 
plicated procefs  as  unaccountable  as  ever.     He  h^is  correded 
the  errors  of  his  predecetfors,  and  made  a  very  important  new 
flep;  but  many  new  rteps  are  ftill  wanting  to  render  the  the- 
ory complete,     I  hope,  therefore,  tliat  the  following  remarks 
will  not  be  confidered  as  altogether  improper;  they  will  at 
Jeaft  exhibit  the  fabjed  in  a  new  point  of  view,  and  may  per- 
haps contribute  to  call  the  attention  of  chcmifts  to  certain 

,  phenomena 


le 

I 
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plienoincna  which  have  not  hidierto  been  clafiified,  nor  exa- 
mined wilh  that  preciilon  to  which  they  arc  entitled. 

I .  Though  the  French  chemifis  have  lately  given  the  term  The  French 
vombufiion  a  new  meaniiijr,  and  made  it  Jland  for  the  general  confine  the  tcna 
combimtion  qf  a  bodjf  uith  oxigen,  I  mean.  For  reafons  which  the  aa  of  o%U 
%vill  appear  hereafter^  lo  employ  it  in  the  fenfe  ufually  affixed  6«nation. 
lo  the  lerm  by  the  generality  of  mankind.     Now  when  a 
bwly  undergoes  eombuftion,  in  the   common   fenfe  of  the 
word^  two  things  always  take  place.     1,  The  body  gradu- UfuaUcwpti- 
ally  waftes  away^  and  often  difap pears  altogether  ;  it  is  then  ^^^^[  ^^^  *«^™* 
faid  to  he  vonfumrd  Qt  burnt,     2,   During   the  whole  of  iKi^  fumpthn sntvafU 
procefs  it  emits  htm  and  Ugk ;  the  heat  and  light  Oius  emitted  «'^'^  l^tanj 
arc  ufualjy  denominated  fire,  and  the  walle  of  tlie  body  is 
confidered  as  the  e0'ecl  or  confequenceof  itscombuflton.     If 
either  of  Ihcfe  two  phenomena  be  wanting,  we  do  not  fay  in 
common  language  tliat  a  body  is  undergoing  combuftion^  or 
that  it  h  burning.     Every  theory  of  combuflion  then  rau/l  ex-  The  theory muft 
plain,   1.  Why  the  burning  body  is  wafled  and  altered.     2.  *if ^*"  ^*^*^' 
Why  during  llie  progrefs  of  this  alteration  heat  and  light  are 
emitted. 

2.  If  we  take  a  view  of  the  different  bodies  which  occupy  ReUrivc  to  com- 

thc  attention  of  chcmill%  we  fliall  iind,  that  as  far  as  com-  *>"^ion  hod\a 

arc  I.  Combur- 
bullion  is    concerned,    they  may  be    arranged   under  three  tibk*,  on.  fup- 

claffca;    namely,    h  Combuftiblej.     2,  Sapporters  of  com- P^^'^f '^^^  <^^- 

biiftion.     3.   Incombullibles.  Sn'combuftlbL 

J.  The  coMsusTJBtEs  are  thofe bodies,  which  are  faid  in  i.  Coniufitbia 

common  language  to  burth     During  combudron  they  appear  **f  ^*  ^**]^'** 

to  emit  light  and  hcatj  and  at  the  fame  lime  gradually  wafic 

away.      When  this  change  has  reached  it5  maximum,  the 

procefs  of  combuflion  is  at  an  end.    The  ti'afs  of  combuilibles 

is  very  numerous ;  but  all  the  bodies  belonging  to  it  may  be 

fubdividcd  into  three  fets ;  namely, 

1 .  Simple  combufiibles, 

2.  Compound  combuftiblcs, 

3.  Conibuflible  oxides. 
The  fimple  combajUbks  are  twenty-four  or   twenty^five  in  They  are  6mple 

number,  namely,  cambuftiblcji  or 

K  Sulphur,  3.  Carbon, 

2.  Phofphorus,  4,  Hidrogcn  gas, 

5.  All  the  metals*. 
^  Except  perhaps  gold|  filvcr,  and  mercury. 

The 
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CQcnbuftibles^r 


or  cofflbuflible 


The  compound  comhujl  titles  con  lift  of  compounds  formed  b^ 
the  fimple  conibidlibles  uiuling  together  Iwo  and  two;  ujid 
are  of  courfe  much  more  niiiiiefoiis  than  the  liinple  conibu/li* 
bles.     The^  may  be  arranged  under  the  live  following  hc^s: 

1.  Sutphuret^,  3.  Carburets, 

2.  Phofphurcts,  4.  Alloys, 
5.  Sulphurated,  ph ofpho rated,  and  carbonated  bidrogen. 

The  comhuJHbk  oxides  are  com po fed  of  one  or  ntore  fimpb 
corabuilibles,  combined  with  a  dofe  of  oxigen.     Though  ll 
French  chetnifls  have  given  to  thefe  bodies  the  name  of  oxidi 
wc  fhall  fee  afterwards  tliat  they  differ  encnlially  from  metidl 
ifid  thcfclaft  are  ojrfdirir  and  from  water,  which  is  confulcred  at  prcfenl  as 
hl^]"  ^Thn\    ^^*^^  of  hidrogcn.     The  combullible  oxides  may  be  arrang< 
bafe,  or  com-     Under  two  heads:   1.  Thofe  which  contain  only  a  (ingle 

combined  w^ith  oxigen,  and  which   therefore  may  be  termi 
fimpk  combufdhkoxidis.     2*  Thofe  which  contain  more  thi 
one  bafe  combined  with  oxigen,  ajid  which  tlicrefore  may 
termed  compound  cmnbvfiible  oxides. 

The  fimple  corabuflible  oxides  are  only  four  in  numbcr'j' 
namely, 

1,  Oxide  of  falphur,  3,  CharcoaF, 

2.  Oxide  of  phofphorus,  4.  Carbonic  oxide  ga% 
Unlefs  fulphur,  phofphorus,  and  hidrogcn  gas,  bodies  at  pre- 
fenl  confideredas  fimple,  belonj^  to  thiscbfs.     All  ihefinipj 
combullible  oxides  are  by  com  bullion  convL-rted  into  acids. 

The  compound  combuflible  oxides  include  by  far  the  great 
number  of  com  bull  ibTe  bodie'j;  for  aim  oil  all  the  animal  ai 
vegetable  fubliaoces  belonging  lo  them.     The  double  bafe 
ufually  carbon  and  hidrogen  :  alcohol^    ether,  reiins,  guiol 
&c.  are  in(lances  of  compound  combuflible  oxides  *. 

It  was  believed  by  Slab!  ant!  his  difciples,  that  all  combuf* 
tible  bodies  contain  one  common  orinciple,  to  which  they  o^ 
their  combuflibility.     But  in  confcquence  of  tlie  difcoverii 
of  Lavoifier  this  theory  has  been  laid  afide. 

IL  The  Jkpporter»  t}f  comhujlion  are  a  fet  of  bodies  which 
are  not  of  thcmfclves,  flriflly  fpeaking,  capable  of  undergo- 
ing combuflion,  but  which  are  abfolutely  necelTary  for  tlic 
proccfa  ;  for  no  combuflible  body  can  be  made  to  bum  unJefs 


pound,  having 
more  th^  one 
bafe. 


Simple  combi 
oxides. 


Ccanpoand 
oomb«  oTiMt% 


PhJogllba. 


II.  SuffortertoT 
ccmbuHion 


ml- 
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•  To  this  clafs  of  bodies  alfo  mail  be  referred  all  the  vegcUble 
and  animat  acids* 

fome 
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^fome  one  or  other  of  ih^  jlipporlcrs  be  pretent.  Whenever 
'4hQy  are  excluded  the  protefs  flop!?.  All  the  fupporlcrs 
knoivn  at  prcfent  are  the  following  fix : 

1 ,  Oxigen  gas,  4,  Nitrous  gas  *, 

2,  Air,  5.  Nrtrtc  acid, 
^^       3.  Gafcousoxlde  of  azote,        6.  Ox i muriatic  acid* 
TT    There  are  indeed  certain  fabftances  befides  thefe,  which 

poirefs  nearly  the  fame  properties ;  thefe  1  fliall  enumerate 
^uflerwards  under  the  title  of  partial  fapftorttrs, 

^K   All  the  fupporters  contain  one  common  principle,  namely,  uniTer(ilJy can- 
^B|rig<r/»>     The  firft  of  them  confiits  of  oxigen  nncombined  with  ^^'^  °*'**^* 
^^ny  bafe ;  but  in  the  other  five  the  oxigen  is  united  to  a  bafe* 
^Bl  is  very  remarkable,  that  in  four  cafes  out  of  five,  the  bafe 
to  which  the  uxigen  in   thefe  compcmnd  fupporters  is  united 
is  azote,     U  it  not  probable  from  analogy,  that  oxinruriatic        N.  B* 
acid,  the  remaining  compound  1'upporter,  contains  azote  like- 
wife  as  a  component  part, 

I  If.  The  inroinbajUbk  hodics  ^TQ  neithef  capable  of  under- ni.  Jncmkupi- 
^oing  combuJlion  them  felves,  nor  of  fuppofting  the  combuf-*^"' 
tiaii  of  thofe  bodies  that  are ;  of  courfn  tht^y  are  not  imme- 
diately conneded  wltii  eombufUon,  At  prtfent  we  are  ac* 
quain ted  with  about  13  inconibuftrble  bodies,  not  reckoning 
the  compounds  which  diey  are  capable  of  formii\g  with  each 
iBDIher.     Thefe  are, 

^B  K  Azotic  ga^,  S,  The  earths. 

^^  2.  The  fixed  alkalies 

^K.    The  firft  of  thefe  fub  (lances  conflitutes  the  bafe  of  aim  oil 

fill  the  compound  fupporters.     Some  of  the  alkalies  and  eartln 

poflTefs  certain  properties  in  common  with  combuflibles,  and 

^are  capable  of  exhibiting  phenomena  fomewhat  analogous  to 

|combuftion  ;  phenomena  to  be  defcribed  afterwards  under  theSemucombwf- 

llitle  o(  fttni'catnbufiion.  *^°°' 

3*  From  the  preceding  obfer  vat  tons  it  is  obvious,  that  in  Comb  u  (lion  re 

i^ery  cafe  of  combuftion   there  mull  be  prefeut  a  fom/>«^/i/r*l,*J'"'*/*'^**/* 

*  ttbte  dnd  a /Vft- 

ud  SL/upportcn     Now^  during  combuflion  the  combuftible  al-^^^,,, 

Itvays  unites  w^ith  the  oxigen  of  the  fupporter.  It  is  this  com- 
bination which  occalion?  the  apparent  w^aJte  and  alteration  of 
the  combuftible.     The  new  compound  thus  formed  I  Ihallcall 

SL  product  oj  cmnbuJUotL     Now  every  product  of  combuiiion  is  Pfodudt  of  cfim- 

bullionU  either 

•  Mr.  Davy  firft  proved  that  this  gas  is  a  fupporter.  ^"^"nmaWx      * 

either,  J^4. 


re-        ^t 

"I-       J 

'4 


Facility  of  com- 
buftion  IS  not 
ptoporiioacd  to 
the  aura^oa 
lot  oxigtu. 


But  cbieffy  de- 
ptndt  on  the  fa- 
cility  of  »icftroy- 
ln(  the  cohc- 
ioa* 


Hence  cmpMind 
^pporttri  are 
mar<!;  readily 
t^ujraed. 


Cither,  t.  water,  nr  2*  o;i  acid,  or  3.  <i  mrinlltc  oxide.     III 
(rue  indeed,  that  other  bodies  fometimcs  make  thetr  appear 
ance  during  combufiion,  but  ihefe  will  be  found  upon  c^ 
mi  nation  not  to  be  produds,  nor  to  have  undergone  coj 
buAion* 

Thus  one  of  the  two  charaaeriftic  marks  which  diflingui 
combufuon,  namely,  the  apparent  wafte  and  alteration  of  ti 
comboJliblc  body,  has  been  fully  explained.  For  the  c%ph 
nation  of  it  we  arc  indebted  to  Lavoificr.  It  conflitui 
what  is  ufually,  bitt  abfardly,  termed  tlie  ftcw  titany  ttfthc' 
mijlrif^  andistlie  moft  important  ftep  which  has  been  made 
toward?!  a  complete  theory  of  coinbuftion. 

But  though  the  combination  of  the  com buflible  with  qxv 
be  a  conllant  part  of  conibullion,  yet  the  facility  "witJi  whii 
combuflibles  burn  is  not  proportional  to  their  apparent  afHnil 
for  oxigen.  Phofphorus,  for  inftance,  bums  more  readfli 
than  charcoal ;  yet  c!iarcoal  ts  capable  of  abflra^ling  oxig( 
from  phofphorus,  and  of  courfe  has  a  greater  affinity  lor  it. 
Tlie  combuftiblc  oxides  take  tire  more  readily  than  fome  of 
the  fimple  combuflibles ;  thus  charcoal  burns  more  cafily  thaji 
carbon  or  diamond  :  alcohol,  ether,  and  oils,  are  exceed- 
ingly combuflible,  whereas  all  the  metals  require  a  very  higb 
temperature  when  the  fupporter  is  air.  This  greater  com* 
buflibility  of  combufiible  oxides  is  probably  owing  to  the 
weaker  affinity  by  which  their  particles  are  united.  For  tlie 
cohction  of  heterogencouii  particles^  when  oxigen  conflitutes 
a  part  of  them,  is  ufually  weaker  than  the  co!ielion  of  homo«^| 
gcneous  particles.  Hence  they  arc  more  eafily  feparat©<^H 
than  homogeneous  particles,  and  ofcourfe  combine  more  rea- 
dily with  oxigen  ;  thofe  fimple  combuflibles  which  melt  ea- 
iily,  or  which  are  in  ihe  fiate  of  elaltie  fluids,  are  alfoviery 
combufiible,  becaufe  the  cohefion  between  their  particles  i« 
eafily  overcome. 

It  is  owing  io  the  fame  inferiority  in  ihe  coheiion  of  hete* 
rogencous  particles^  that  fome  of  the  compound  fupporterf 
occafion  combuflion  m  circum fiances  when  the  combuflibles 
would  not  be  afled  on  by  fimple  (upporters.  Thus  phofpho- 
rus  burns  in  air  at  the  common  tem[ierature  ;  but  it  does  not 
burn  in  oxigen  gas,  unlets  the  temperature  exceed  90**.  In 
o\i muriatic  acid  gai  phofphorus  bums  rapidly  at  the  commoa 
ten)pcralure  of  the  air,    and  fo  do  fcveral  of  the  metals ; 


lliough 


Jitjous  gas  and  ttic  galeous 
constitute  CKceptions  to  this  ri 

4.  None  of  the  prodttBa  of  combufiion  are  corabuftible  ac-  Pr&duHtQfQam* 
cording  to  the  deiinition  of  combufiion  which   I  have  given,  builiou  are nc*a 

r  t-'ii-  •  ii-^         combumWe. 

This  want  of  combuJubuit)/  is  not  owing  to  their  bcmg  latu- 

ralud  with  oxigcn ;  for  feveral  of  them  are  capable  of  combin* 

ing  with  an  additionat  dofe  of  it»    But  during  this  combination 

no  calorie  nor  tight  is  ever  emitted;  and  the  compound  torru-  Oxif*'ntd<«i  of « 

cd  differs  ciFenlially  from  a  produB  of  combufiion ;  for  by  ihhP"^*^  convem 

additional  dole  ol  oxitjen  the  produci  is  converted  nito  njup- 


I 


I 


porter. 

Hence  we  fee  that  combuHion  ought  not  tn  be  confounded  Difterencc  be- 
with  the  combinalion  oi  a  f)odv  with  oxigen,  as  is  done  by  the  tionando«i2t^ 
f  reuch chemiJls.     Cojiibuftion  iudei-d  cannot  take  place  with-  nation, 
out  the  combination  of  oxigen ;  but  oxigen  may  combine  with- 
out com  bullion.     Thus  when  iron  is  burnt,  it  always  combines 
with  0.27  of  oxigen,  aj\d  is  converled  into  the  hUici  oxide,  a 
produci  of  comb  u  ft  ion,  and  altogether  intx>inhuilible;  capable, 
however,  of  combining  with  an  add ittonat  dole  of  oxigen,  and 
of  being  converted  into  the  red  oxide.     But  during  this  lad 
combination,  how  rapidly  (bever  it  takes  place,  no  heat  nor 
light  is  emitted.     Now  the  red  oiide  f^firon  is  not  a  produd  of  ^croiijitjoiiaf^ 
combuJlion,  but  a  fupporlcr;  as  the  following  experiments  de-^y^J^'^^* 
monftrate:  Mis  it  with  phofphorou^,  and  put  tlie  mixture  into 
the  bottom  of  a  long  glafs  tube,  flmt  at  one  end^  and  filled  with 
azotic  gas,     Clofe  the  mouth  of  the  tube,  and  apply  heat  to 
that  part  in  which  the  mixture  is.     At  a  certain  tempcralure  a 
violent  detunation  lakes  place,   which  fhatters   the   tube  in 
pieces.     Jt  is  needlefs  lo  remark,  that  the  lube  mufi  be  fufTi- 
cicntl y  long  to  prevent  tlic  effetls  of  expanfion  in  the  gas  in- 
cluded. 

When  antimony  is  burnt,  it  always  combines  with  0,20  of Otlier/rwLffi 
oxigen,  and  k  converted  into  the  tvfute  oxide.  Now  this  white  r^^i^,/*"* 
oxide,  which  is  a  product  of  combulfbni  and  of  courfe  incom- 
buflible,  is  capable  of  combining  with  an  additional  dofe  of  ox- 
igen, and  of  being  converted  into  the  uddtdous  oxide  of  anti- 
mony. In  like  manner,  lead,  when  burntj  is  converted  into 
the  uhtt€  oxide  of  lead,  a  produ^ ;  but  this  produfi  combinet 

with 


o!itgc:nj  ami  is  converted  inio  ll 

Theyaa  iiyptrtand  hi  own  oKide^,  both  of  which  are  fupporters.     Whca  Uie 

«f  their  oxigcn  i  fapportcrs^  thus  formed  bv  die  combination  of  oxigen  with/jm- 

dttcix,  are  made  to  fupport  coiubuflion,  lliey  do  not  lote  all  liieir 

0)tigen^  but  only  the  additional  dole  which  conililuted  tliem 

fupporters.     Of  courfe  they  arc  again  reduced  to  their  origiTi 

llate  of  produfls  of  corobuftidn.     Hence  it  ibHowf,  that   ikejj 

owe  tlicir  properties  as  fupporlcrs,  not  to  the  wliole  of  th 

osigen  which  they  contain,  but  to  tlic  additional  dofe  whtcl 

conllitnted  them  fupporters.    We  may  therefore  call  them  par 

^partkl     tiid  fupjHirt^rJif  indicating  by  tlic  term,  lliat  part  only  of  dii 

j^^f^rttn,  o\igen  h  capable  oFlupporling  conibuilion,  and  not  Live  whole 

It  is  very  pollible  that  both  «:t»ft*and  muriatic  and  ms.y  be  pro 

duels  of  comb nfl ion  J  and  in  that  cafe  both  the  compound  an^ 

partial  fupporters  would  agree  with  each  other  in  every  re 

fpc6l*     In  the  prefent  Oate  of  our  knowledge,  however,  iti 

necelVary  lo  dillinguifli  them. 

All  the  partial  fupporters  with  which  we  are  acquaijite 
contain  a  metallic  bafi^ ;  for  metallic  oxides  are  the  only  pn 
duds  at  prefent  known  capable  of  combining  with  an  addt^ 
tional  dofe  of  oxigen.  It  is  a  circuraftance  highly  defer ving 
of  attention,  that  when  metals  are  capable  of  combining  with 
feveral  dofes  of  osigen,  tlic  producl  or  oxide  ibrmed  by  com- 
buftion  is  feldoin  or  never  that  which  contain^  a  maxinmm  of 
oxigen.  TJje  following  o\ide?<  arc  products  of  combuftioii ; 
Eottincratioft^  1.  Black  oxide  of  iron.  B,  Oxide  of  copper*. 

9.  Oxide  of  cobalt*, 

10.  Oxide  of  nickel  *. 

1 1 .  Oxide  of  bifmuth  *•         | 
1 2s  Purple  oxide  of  gold  ? 
1  *S,  Yellow  oxide  of  filvcr  ? 
1  k  Black  oxide  of  mercury  t? 


Th«  bafec  of  all 
known  pattml 
fipf^rttrx  arc 


1.  Black  oxide  of  iron. 

2.  White  oxide  of  zinc. 

3.  White  oxide  of  lead. 

4.  Yellow  oxide  of  tin. 

5.  White  oxide  of  antimony. 

6.  White  oxide  of  arfenic, 

7.  White  oxide  of  mangancft.s 


•  The  pariFcubr  oxide  of  tlitfc  metals,  which  is  the  pruduft  of 
combudion,  has  not  been  afcertaincd  i  but  they  are  ail  combuftibU 
in  ojcitnuriatic  acid  gas. 

t  1  doubt  much  whether  gold,  filvcr,  and  mercury,  be  cnmbu 
tible  ^l  all.     They  do  not  burn  m  air,    how  high  fl^ver  the  tcin^ 
pcrature  ii  j  neither  do  they  detonate  with  r*d  hnt  nitre,  nor  cxhih 
any  appearance  of  combullion  in  oximmi.iric  acid  gas  \  thou^^b  th 
)aft  body  oxidites  them  with  great  nijiidiry* 

The 


1 .  Red  tixide  of  iron  *• 

2.  Yellow  OKtdc  of  gold  f » 

3.  White  oxide  of  filver  J. 

4.  Red  oxide  of  mercury  §. 

5.  Arfrnic  acrd  1|* 


f 


ARKS    OK    COMBCrsTIO 

Tlif  following  oxideit,  on  the  other  hand^  are  partial  fup- 
porters  of  eombullion ; 

6.  Red  and  brown  oxides  of 
lead  **, 

7 .  Black  oxide  of  manganefc. 

8 .  A  c  id  u  1  ou  5i  0x1  de  of  ant  i  mon y? 

9.  White  oxide  of  tin  ? 
This  liil  would  doubtlefs  be  increafed  by  an  accurate  e^ami^ 

lion  of  all  the  metaHic  oxides  not  included  in  either  of  tliefe 
ble?, 

Tl\m  U  appears  that  fcvera!  of  the  piodufts  o(  combuHion  IncombudlbllUy 
are  rapable  of  combining  wiih  oxigen*  The  incombufttbilitj  o^^friK  towan^of 
ol  produClSj  therefore,  is  not  owing  to  their  want  of  affinity  for  affinity  for  oaii. 
oxigon,  but  to  foine  other  caufe.  ^^'^' 

5*  No  prmiuS  of  combuflion  i^  capable  o^fitpporting  com-  Nor  can  they 
bullion*     This  is  not  occafioned  by  any  want  of  affinity  hrf^ff^''^"^^^' 
combuilible  bodies  j  for  feveral  of  them  are  capable  of  com- they  can  com- 
bining with  an  additiona!  dofe  of  their  bafis.     But  by  this  com-  bine  with  com* 
binalion  they  lofe  their  properties  as  produOs,  and  are  convert- 
ed into  cmnhufiibics.     The  procefs  therefore  differs  effentially 
from  combuflion.     Thus  fulphuric  acid,  a  produR  of  combuf-Ififtwices.  Thii 
tion,  by  combining  with  an  additional  dole  of  falphur  or  its  ^*'!**"**^'?.*'" 
oxide,  IS  converted  into  fulphureous  acid,  a  fubflance  which,  cmhvft^u  »^* 
from  feveral  of  its  properties,  I  conclude  to  be  combuftible.  '"K^^T  ^*^  ^ 
Tbu!<  alfo  phofphoric  acid,  a  produfl  of  combuflion,  i^  capable 
of  combining  with  phofphorated  hidrogen,  and   of  formmg 
phofpftoroiis  acid  a  combuflible  body.     When  this  laft  acid  is 
faeated  in  contact  with  a  fupporter,  it  undergoes  combulHon  ; 
but  it  is  only  the  additional  dofc  of  the  combuilible  which  burnSf 
and  the  whole  is  converted  into  phofphortc  acid.     Hence  we 
fee  that  it  U  not  the  whole  bafi<i  of  thefe  compounds  which  is 
combuilible,  but  merely  the  additional  dofe.  The  coinpounds^ 
therefore,  formed  by  the  union  of  a  producl  and  combuftible,- 
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•  Fulminates  with  phofphorui» 

•fr  Forms  fulminating  gold, 

t  Forms  fulminating  filvcr, 

^  Forma  fulminating  mercur)% 

II  Occafiont  combuAion  when  heated  with  fcrertl  combuftibtes* 

4*  Occafioni  the  combuftion  of  fulphur. 

Vql.U.— May,  1 302,  C  ipij 
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may  be  termed  partial  comhuflihlc^ ;  Jndicaf inj 
met  ^roduBs  that  a  part  only  of  the  bafe  is  capable  of  undergoing  combuftion  : 
with  oxtgcn,  but  ^^^^  ^*"ce  the  produfls  of  combuftion  are  capable  of  coin- 
iicver  tthibit  billing  with  Dxigeii,  bat  never  exliibit  the  phenaraeiia  of  com- 
^'*f^^f"',JJ.^;.biiftion  except  when  diey  arc  in  the  Aate  of  partial  combuf- 
tial £<mhMfli6la,  ttbles,  combufliblc  bodies  mull  contain  fome  principle  which] 
combuftibkt  |h^y  j^f^,  dunnff  combiiftion,  at^d  to  which  they  owe  Uieircom-l 
mufl  contain  a     ,     X-i -i-         r       r        *       .  1^*1  •  *  -t* 

fubftance  which  buftibihty  ;  tor  after  they  liave  loft  it,  they  unite  to  oxigen  with- 

they  lofc  in        out  exhibiting  the  phenomena  of  combuftion. 
FrtfdtfBs  cAo  Though  the  produ^s  of  combuftion  are  not  capable  of  fup*! 

givcoxtgcn  to     porting  combuftiiin,  they  not  unfrequentiy  part  '^^ith  their  <xli 
eon »cxtthe*iniji-  g^^^  jiJ*^*^^  fupporters  do,  give  it  out  to  combuftiblcA^  and  coiw 
to  prodad»i  but  vert  them  into  products  ;  but  during  this  procefs  no  heat  noi 
^B  f^r^  "°^*  r  Vighi  y  ever  evolved.  Water,  for  inftancc,  give*  out  its  oxigi 
^H  €</inbuftian.        to  iron,  and  coriA'crts  it  into  black  oj  idc,  a  product  3  and  fulphu^ 
^H  ric  acid  gives  out  its  oxigen  lo  phofphorus,  and  convert<i  k  h 

^^^^^z  to  phofphoric  acid.     Thus  we  fee  that  the  oxlgcn  of  products  it 

^^^^^f  capable  of  converting  combuftibles  into  pnjdud.>^  juft  as  iJie 

The  oxigen  nf  oxigen  of  fupporlcfs ;  but  during  the  combination  of  the  hift 
ft^pf^Aftiri  <\i^cii  ^j^ly  are  heat  and  liijht  emitted.  The  oxi eon  of  fupportcrs* 
tram  thai  ot  -*  .      ,,  ,  /*        ,,1  .  -  1    ^ 

frpdMSi.  'ben  contains  lomethjng  which  the  oxigen  ot  products  wants* 

Com^uftibilitj  Q^  Whenever  the  whole  of  the  oxigen  is  abft ratted  from 
#fitfV9f  only  by  pr^duH;*,  the  conibuftibility  of  tlicfr  liafe  is  reftorc*d  as  com* 


t^mku^Uo* 


^oAune  of 


pletcly  as  before  combuftion ;  but  no  fubftance  is  capable 
abftra^ling  the  whole  of  the  oxigen^  except  a  combnfiibk  or  a 
partial  comlntjUbk.  Water,  for  inftance,  is  a  product  of  com- 
buftion, wliofe  bafc  ih  hidrogen.  To  reflore  the  combuftibilitj 
of  the  hidrogen,  w^e  have  only  to  mix  water  with  iron  or  zinc 
ftltngs ;  the  metal  is  oxidated,  and  tlie  hidrogen  gas  is  evolved 
a*  Lombuftible  as  ever.  But  no  fubftance,  except  a  cOTObut 
tible,  is  capable  of  feparating  hidrogen  gas  from  water  by  com* 
bining  with  its  oxigen,  in  the  fame  manner  phofphorus  abforbs 
the  oxigen  from  (ulphuric  acid,  and  i<^  con\  cited  into  a  produ^, 
while  fulpliur  is  feparated  111  iti*  ufual  ilate  of  combuftibility. 
Thus  we  fee  that  combuftible*  are  capable  of  reftorhig  the 
combuftibility  of  the  bafes  of  produ^s,  but  they  Ihemlelves 
k>fe  their  combo fHbility  by  the  procefs,  and  arc  con%^ertcd  into 
produds.  Combuftibility,  therefore,  may  be  thrown  at  plea- 
fure  from  one  body  to  another.  This  fad  was  firft  fet  in  a 
proper  light  hy  Stuhl,  and  was  tlie  great  ilcp  in  the  theory  of 

combuftioi^ 


4 
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combufiion  for  which  wc  arc  indebted  to  that  pliilofopher. 
Some  miAakes  into  which  he  Mi  were  afterwards  corrcfled  by 
Lavoiiier  *. 

From  thcfc  fafis  it  Is  obrious,  that  the  prfKlu<!l«  ofcombuf-  Wheo 
tlon  may  be  formed  without  combuftion  ;  but  in  thefe  cafes  a  JJJ^tLutcooSuf- 
new  combuftible  Is  always  evolved.     The  proccfs  h  merely  an  tion»  ■  new  com 
interchange  of  corabuftibili ty  ;  for  the  combuftible  h  convert- ^?^^^^  **  ****^*' 
cd  into  a  product  only  by  means  of  a  product.     Both  the  o\i* 
gen  and  tliebafe  of  the  pRxlucl  having  undergone  combuftion, 
have  lofl  fojnething  which  is  eflentiaJ  to  conibuRion*     The 
procefs  is  merely  a  double  decompolition.    The  prodnfl  yields 
its  oxigen  to  the  combuQible,  while  at  the  fame  time  the  com* 
bullible  gives  out  fomething  to  the  bafe  of  the  product ;  the 
combuflibility  of  that  bafe  then  is  reflored  by  the  lofsof  iti  ox- 
igen, and  by  the  refloration  of  fomething  which  it  receives 
from  the  otlier  combuHlble  thus  converted  into  a  produ6l. 

There  is  indeed  another  method  of  forming  tlie  produds  of  Cnmplicited  cife 
combufiion  wntliout  atiual  combuftion  in  certain  cafes;  t>ut  ^*  P^'^'j"^*,  . 
the  phenomena  are  much  more  compljcaLcd.      I  his  method  is  a,^^  |g^^ 
to  expofe  them  to  the  a^ion  of  fomeof  the  fupporlers  diffolved 
in  water;  cfpecially  nitric  acid.     Thus  moft  of  tiie  metallic 
oxides  may  be  formed  widiout  combuftion  by  tlie  adton  of  that 
acid  on  the  metals.  But  in  that  cafe  a  new  fupporter  h  always 
evolved  J  namely,  nitrous  gas ;  ammonia,  a  new  combuftible^ 
is  ufually  alfo  formed ;  and  not  unfrequently   the  product  if 
converted  into^a  purtiai  fttpporicr, 

7,  No  fupporta'  can  be  produced  by  combuftion,  or  by  any  Oxigen  m^ 
equivalent  procefs*     Now  as  all  the  fupportersj  except  oxigen  J^^j^tiiiic  wkhowt 
gas,  con  lift  of  oxigen  combined  with  a  bafe,  it  follows  as  a  dicnt  which  ot- 
confequence*  that  oxigen  may  combine  with  a  bafe  without  ^j^^°^*  comVuf- 
lofmg  that  ingredient,  whatever  it  is,  whidi  gives  occalion  to 
combuftion.     The  a6  of  combination  of  oxigen  with  a  bafe, 
therefore,  is  by  tio  means  the  fame  with  combuftion.     If  wc 

*  When  fulphAte  of  iron  h  dro^t  Into  a  folution  of  muriate  of 
gold,  nitrate  of  filver,  or  tiitnite  of  mercury,  the  gold^  Giver,  and 
mercury  are  precipitated  in  the  metallic  ftate.  This  is  an  idJitional 
leafon  for  fufpe^ing  th:it  thefe  three  metals  are  not  combufltble. 
Every  perfon,  however,  muft  hive  obferved,  that  the  metaUin  quef- 
tion  have  not  the  metallic  loJlre  when  lirft  precipitated,  and  th^t 
thitf  acquire  it  flowly  when  aticwed  to  remain  expoted  lo  the  light. 

C  2  lAft 
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1  ftipporttn     UIee«  riewof  the  diifcreni:  iupportcrs,  wc  (hall  Jmd  tlial  al 
foaTocber    ^   ^^™  which  c»i  be  oblained  artificially,  arc  procured  eitli 
liipfottt^  or  bf  from  other  fupporters,  or  by  the  agency  of  eleflricity. 

~'"  I.  Ox  I  GEN  CAS  may  be  procured  from  nitric  acid  and  oxi- 

murlatic  acid,  two  fupportcrs ;  and  from  fcveral  of  tlie  partiiil 
fupporters,  as  the  black  oxide  of  mangancfe>  Ihe  red  oxides  of 
lead  and  of  mercury.  The  adion  of  heat  is  always  nccellar\  ; 
but  the  procefs  is  very  diflferent  from  com  bu  ft  ion, 

ir.  Air,  a%  far  as  i^  known  at  prefent^  cannot  be  formed  ar- 
liEcial ly .  The  ga?  indeed  which  comes  over  dari  ng  part  of  the 
ufual  dttlillation  of  nttre  and  fulphuric  acid  to  obtain  nitrous 
acid,  refembles  air  very  clofely.  But  it  is  obtained  from 
fupporter* 
Oxiie of itote*  IlL  The  gaseous  oxide  of  aaote,  or  nitrous  OKide 
Davy,  has  hitherto  been  only  procured  from  nitrous  gas  and 
trie  acid  (nitrate  of  ammonia),  both  of  which  are  fupporters* 

IV.  Ntxaous  GAS  can  only  be  procured  by  die  decoropo^ 
fition  of  nitric  acid,  a  fupporter. 

V,  Ox  I  MURIATIC  ACID  can  be  formed  by  combining  mu- 
riatic acid  with  the  oxigen  of  nitric  acid,  a  fupporter ;  or  with 
tlie  oxigen  of  the  black  oxide  of  manganefc,  tlie  red  oxides  Ol' 
lead,  iron,  mercury,  &c,  all  of  wliich  are  partial  fupporters, 

iritTk  *ti4  ^^'  N 1 T  a  I  c  A  c  I  LI  ts  formed  fpontancoully  upon  t4ie  furfki 

formed  (jpoDttne- of  the  earth  by  procc^e^  with  which  we  are  unacquainted. 
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IV. 

§ome  AccoiAtit  of  a  new  Planetary  Bttdjf,  dijcovtred  (tj 

Da .  Oleeb.3,  on  the  2Sth  of  March,  1802.  ^ 

A  LETTER  from  Dr.  J.  H.  Schroeter,  of  Lilientha!,  tm 
Mr,  Befl,  London,  was  lately  read  at  the  Royal  Society,  in 
whkh  he  gives  an  account  of  this  remarkable  difcovery  of  a. 
fecond  planetary  body  of  fmall  apparent  magnitude,  difcover- 
ed  by  Dr,  Olbcrs,  of  Bremen,  on  the  28th  of  lafl  March,  when 
it  formed  the  fou'h  point  of  an  e(|tii  lateral  triangle  with  the 
Cars  Nos.  20  and  1 9  of  the  conOelbtion  Virgo.  During  the 
comparifons  he  was  Induced  to  make,  from  his  conviflion  that 
M'  was  not  tberc  in  January  when  he  rc-difcovcred  the  Ceres 

ntsar 
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ACCOUNT  or  A    WEW  PLAKET-        ^^^^  gl 

near  ihc  fame  fpot,  he  found  its  change  of  place  to  be  very  p^r- 
ccplibic,  Tii*i  following  obfcrvalions  were  traiifmittedb)^  him 
to  Dr.  Schroclcr : 

d,    hi  in.     t« 
1S02.  Mar.  28  0  '25   W  M.  T,  App.  R.  At  ISt*^  5^  49^      Itiplat^ 

App,  Dec.       11    S3  SON. 
29  8  49   UM.  T.  App.R.Af.  181    46  36* 

A  pp.  Dec.       J 1    52  59  N. 

Dr.  Olbers  had  not  the  means  of  obfrrviiig  anj^  difc,  bat  Dr» 
Schrocterj   from  his  information,  bt'gan  to  obferve  it  on  the 
30ih  with  his  thirteen  feet  reflector,    while  his  a(Ttflant,  Mr. 
Harding,  determined  its  place.     With  a  power  of  288  of  this 
Ittrge  inrtrtiment,  it  appeared  round  and  (efs  hazy  than  Cetei?, 
with  a  diameter  of  4,635  fcconds,  which  is  much  larger  than  itijftparr 
thofe  of  Ceres  and  the  Geomum  Sidus;  the  former  of  which,  »c»»j.*r«^*l» 
on  the  2Sth  March,  moafured  4»0'2I  fe<\  and  the  latter,  on  theih^  Gto.Sidu». 
20di,  mcafured  3.973  feconds.  Its  Hght,  though  pale  and  white  Iti  %hc* 
in  comparifon  with  that  of  Ceres,  was  neverthelcfs  more  io- 
lenfe  upon  the  whole,  as  appeared  by  its  projeflioo  on  the 
dtfc  mrcrofneter;  but  the  Georgium  Sidus  was  much  brighter, 

^\  minute  liar  was  feen  near  it  on  two  feveral  days,  which  Snfpiaon  of » 
Dr.  Schrocter  feems  to  fulpea  as  a  fatelUte,  firtdliic. 

The  pofition  of  the  Olberian  planet  (or  comet),  at  March 
;JOd,  8  h,  20  m»  50  tec.  mean  time,  was 

App.  R.  A.  184''  35'  52"  and  12^  15'  8"  app.  N.  declin. 

On  the  1ft  of  April  it  was  again  obferved  with  the  great  No*f]fc< 
rcflcelor,  and -appeared  to  exhibit  no  difc^  but  was  Icfs  in  a  ^P^**  *' 
brighler  light  with  the  power  of  2.ss,  and  could  not  be  liiftin- 
gnitbed  from  a  fixed  flar.     When  it  fometimes  appeared  with 
a  dtfc,  its  diameter  was  only  3*'. 244*     The  Doctor  is  diipofed 
to  afcribe  tliis  to  the  hea\'y  dew. 


LtiUrfwm  Mr,  W,  Walker,  LcRurcr  on  the  Eidimraruon, 
To  Mr.  NICHOLSON. 
41,  Conduit  Street  t  Hanorer  Square,  Ltmdm^ 
SIR,  April  16,  1802, 

THE  account  you  did  me  the  favour  of  iuferting  in  your 
valuable  Journal  of  the  laft  month,  refpe^ing  the  tituation  of 
the  planet  Ceres,  will  be  rendered  additionally  inlerefting  at 
|>relent^  from  the  circumftanceofa  ftill  mgrc  recently  obferved 
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moving  iUr  being  fituated  very  near  to  the  fituation  there 
potntecl  out  as  the  place  of  the  Ceres  on  tlie  23 th  of  March. 
Frdeoe  fitua*  The  planet  or  comet  difcovcretl  by  Dr.  01ber^»  at  Bremeri,  on 
tiofif  AprU  i6.  the  28th  uK  is  at  prefent  in  a  very  fmall  degree  to  the  S.  E.  of 
the  fituation  of  the  Ceres  on  the  2ilh  of  March,  and  will  ru 
dily  be  feen  by  a  night-glafi  or  lelefcope.  It  is  invifible  to  m; 
imked  eye,  but  appears  of  a  definable  difc  with  a  tnagnifyioj 
power  of  a  100  tiroes.  Its  light  is  pale  red  and  very  faint,  and 
through  the  nighl-glafV  is  lefs  brilftant  than  the  Ceres,  although 


with  power  of 

■nd  Wi  briHunt  no  niagnifving  power  that  I  can  ufe  will  give  die  latter  any  ap- 

thtnCcrci*        parent  diameter.     It  feems  probable  that  its  diilance  h  about 

Suppofed  t»  be 

acaferthe£arih. 


Of 
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as  far  again  as  the  Earth  is  irom  tlie  Sun,  whilH  the  Ceres  ts 
near  three  times  the  distance,  and  Mars  about  once  and  a  hal 
as  far  off.     As  my  objeB  is  nierc-lf  to  enable  any  perfon  to  find' 
it,  1  do  not  trouble  you  with  any  more  lull  account  at  this  late 
period  of  the  month. 

1  remain^  SIR, 

With  much  refpe^. 

Your  conftant  reader, 

W.  WALKER. 


dV 
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¥nknt  finutioa     The  Ceres  Ferdinandia  will  be  found  a  little  to  the  north* 
of  Cercf*  call  of  the  liar  Beta  in  the  Lion*S  Tail,  being  the  eafiermoft 

point  of  a  right  angled  triangle  formed  by  Beta,  a  double  (lar 
due  norlli  of  it  and  itfelf.  1 


V. 

0n  Emdkfs  Method  of  tyhfirving  Trartfiixt  and  another  Meth 
ifjf  ii;ttkh  iite  Thkkntft  of^  ike  Wire  is  rendered  qf  no  Imporiancc^ 
In  a  Leiierfrom  Mr.  Es^ckiel  Walker, 


SIR, 


To  Mr.  NICHOLSON. 


Dr.  Brailey*»  1  HE  method  of  taking  tranfit  obfervations  introduced  by  ' 
ing  tranfit  bfcrl  ^''-  Bradley  IS  llill  ufcd  by  aAronomers.  This  conlifts  in 
wdonidcfcrjbeii.  noting  the  proporhonal  diflaiice  of  the  liar  from  the  wire  at 
the  two  beats  of  the  clock,  one  immediately  preceding,  and 
die  other  immediately  following  its  palTage  acrofs  tlie  wire* 
li  the  wire  be  fo  thick  as  to  cover  die  duTf  and  the  Har  hap- 
pens to  be  behind  it  whee  the  clock  beats^  the  lltuation  of  the 


A 


rrn  -  ni      *     of  obfcnf ine  one 
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METHOD   Of   0JI5ERVIKC    TRAVSITS. 

^ar*s  ceatre  cannot  be  exa£l(y  ktiown»  which  makes  the  iotro- 

cJuclion  of  fine  wires  very  dclirable.  Tlie  linell  wires  Hill  Spidcr*i  ^ 
proving  loo  thick  for  very  fmall  flars^  an  agronomical  ifi^^^^l  ^^^  ^^^ 
oi  mine  hinted  to  Mr.  Ttoughton  that  he  might  probably  re- 
ceive aiUllance  fn  this  delicate  branch  of  ins  bafmefs  Irom  fome 
of  his  fpiders.  This  hint  was  not  lot!,* — and  hence  Bradley's 
method  of  ohferving  feems  to  be  carried  to  the  higliell  degree 
of  pcrfeclion  by  the  affiAance  of  a  harmlef^  infect  which  is 
pcrfecuted  witliout  mercy  by  every  ^/tf  de  ckambre  tliroughout 
his  Majefly's  dominions. 

There  is*  however,  anotlier  metliod  of  obfcrvine  which  Aftothcr  methad 
precludes  the  neceiltty  of  very  fme  wires. 
noting  the  time  when  the  centre  of  die  liar  comes  to  tlie  sfdk 
of  the  wire.  But  before  this  method  is  ufed  it  is  necefl'ary  tliat 
one  lide  of  the  middle  wire  Hioiild  be  brought  into  the  meri- 
dian; fuppofe  it  be  thai  fide  which  appears  to  the  weil  when 
the  liilcfcope  is  turned  to  the  fouth,  then  die  obfurvaLions  arc 
to  be  taken  on  tJiat  fide  of  all  tJie  wires. 

It  is  a  lin*  diun^n  bjf  thcjirength  of  imugitvitton  down  the  mid- Which  ii  a 
die  of  the  wire,  parallel  to  the  fides,  which  is  ufed  in  Bradley's 
method,  but  in  my  metho<l  a  rtd  tine  h  prefented  to  the  eye 
of  the  obferver  and  which  he  fees  very  diilin6lly,  although  as 
fine  as  if  it  had  been  drawn  tlirough  a  geometrical  definition. 

This  method  of  obfervrng  fecms  to  be  more  fimpletJian  the  *^*  *d*Mt«tei# 
other,  in  confequente  of  its  being,  in  many  cafes  only  necef- 
fary  to  attend  to  one  Qda  of  the  wire :  for  example :  Should 
the  clock  beat  when  half  the  liar  is  covered  by  the  wire.  It  is 
evident  that  tlie  centre  of  the  liar  partes  the  fide  of  die  wire  at 
tliat  time.  And  by  making  ufe  of  the  apparent  diameter  of 
the  iiar,  and  the  diicknefs  of  die  wire  as  two  Jiieafures,  die 
fradional  part  of  afecond  may  beeflimated,  by  an  experienced 
obfer\'er  to  a  very  great  degree  of  prccifion. 

How  far  llus  fmall  alfcration  in  the  method  of  ufing  the 
tranfit  lelifcope  may  be  found  convenient  to  others  experience 
muft  determine;  but  tor  my  own  part,  I  am  certain  that  I  can 
obferve,  not  only  widi  more  eafe  lo  myfelf,  but  widi  greater 
exadnefs  by  tliis  method  tlian  by  Bradley's. 
1  am.  Sir, 

Your  verv  humble  fervant, 
Lynn,  April  19,  1902.  EZEKIEL  WALKER. 

*  Stt  A  further  acct^unt  of  thit  invention  in  the  lait  vol,  of  this 
Journal,  pa,  13  Id. 
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VI. 

D^ription  tfa  Stove  &n  tke  PrmcipJes  qf  theSwedi/h  Fire-pkdtt 
vjitk Heat-openif^t  /^Citizen  Gvytom.* 

Fin-plaeei  la  ^  HE  true  principles  of  conftruding  fire-places«  fo  as  to  ob* 
^"°°^>g^tain  the  greateil  heat  with  the  leaft  conrumption  of  fael,  havo 
onfoodpriiici-  '^^^  known  for  fome  time  in  France;  |)ut  they  have  been 
ptet.  much  lefs  generally  adopted,  than  the  neceflity  for  economifin^^ 

QAta  too  deep,  fuel  demands.     We  fee  many  fire-places  fo  deep  as  to  con- 
fume  douUe  the  quantity  of  fuel  necefiary,  and  yet  he^  the 
apartment  but  ^'ntly^  where  half  the  expence  might  be  fpared 
by  altering  the  fire-place  according  to  count  Rumford's  pbun* 
Smoky  difan-     *    If  a  chimney  fmoke^  inflead  of  reducing  the  tunnel  to  pro- 
hnreiiiedicd.    '  P®'  ^'n^^^^fions,  fo  that  defcending  currents  cannot  take  place 
m  it;,  fcarcely  any  remedy  is  thought  of  but  air-holes,  which 
require  the  facrifice  of  a  certain  quantity  of  fuel,  to  counterr 
.  balance  the  eflfed  of  the  cold  air  continually  entering. 

The  ufe  of  the  Swedifh  (loves  is  probably  yet  rare,  from 
their  not  having  been  conflru6ted  on  jufl  principles,  or  in  the 
befl  proportions,  at  their  firfl  introdudion.  As  I  have  had 
one  made,  which  appears  to  many  of  my  friends  to  produce 
an  adonifhing  eife^,  in  compliance  with  their  requeft  I  dial! 
give,  an  exad  defcription  of  it,  preniifing  however  a  few  prin- 
ciples with  regard  to  fires. 
Oenenl  princi-       \ ,  The  heat  produced  is  proportionate  only  to  the  air  conr 

sneftic  purpofei.     2.  The  quantity  of  heat  produced  by  a  given  quantity  of 
fuel  is  greateft  when  the  combuflion  is  mofl  complete. 

3.  The  combuflion  is  moll  complete  when  tlie  filiginous 
part  of  the  fuel  is  retained  longefl  in  pipes  in  which  it  may 
undergo  a  fecond  combudion. 

4.  Of  the  heat  produced  none  is  of  ufe,  but  what  is  dif- 
fufcd  through  the  fpace  to  be  heated,  and  retained  in  this 
fpace. 

5.  The  temperature  in  this  fpace  will  be  higher,  in  propor- 
tion as  the  current  of  air,  which  is  to  renew  and  keep  up  the 
combufUon,  is  lefs  difpofed  to  abforb  the  heat  of  this  (pace  in 
paffing  through  it. 

«  Abridged  from  the  Aimalei  de  Chimie,  voL  xli.4>.  79.  C. 

Hence 


Ilence  we  deduce  iht'  following  obvious  confcquenrr;:        C^rnlbiiM  dt- 
J,  The  fire-place  ruufl  be  kept  leparalo  froui  all  bodies  that 
roiiduct  heat  rapidly. 

2.  As.  heat  can  be  produced  only  b)  coiubuflion^  and  cora- 
buHion  can  be  maintaiiictl  oidy  by  a  current  of  air,  ihk  cur- 
rent fhould  beattra^ed  into  pities,  where  it  preferves  the  re- 
cpiifile  vel*jcity,  witliDiu  going  awav  from  the  place  to  be 
heated ;  io  that  the  heat  it  depolits  in  it  graduaHy  accuraulateft 
In  the  whole  of  the  ifi>lated  flo\'e,  to  be  afterward  given  out 
Howly,  according  to  the  laws  of  its  equilibrmtn 

3.  Whtin  the  wood  h  confamed  to  fuch  a  poijit  as  to  afforcj 
no  more  fmoke,  it  is  of  advantage  to  rtop  the  outlets  of  thefe 
pipes,  to  keep  In  the  heat,  which  would  be  carried  into  llie 
chiinney  by  the  cojitlnued  current  of  frelli  air,  whidi  would 
neceilarily  be  of  a  lower  temperature. 

4.  We  Ihall  oblain  a  higher  temperature,  and  prefcrse  it  Apcrtatesf«f 
longer,  under  fimilar  clreunifiancci,  if  we  contlrud  widuu  tJjc  "^^*=''* '*^ 
flove,  or  under  the  hearth  and  round  the  fire-place,  pipes  in 

which  the  air  derived  from  without  is  warmed  before  it  enters 
into  the  apartment  to  fupport  the  tire,  or  to  replace  what  has 
been  con  fumed. 

Thefe  pipes  are  what  have  been  called  heat  openings, 
(boticlira  dc  chidcat ,)  becaufe  inllead  of  conii tiering  their  prin- 
cipal cbjecl,  it  is  commonly  fupp<»fed,  that  they  are  made  to 
give  a  more  rapid  paHagc  to  the  heat  produced^  This  is  not 
totally  without  foundation,  fince  die  leniperalure  of  the  air 
ilTuing  from  Uiem  h  increafed  by  the  heal  it  abfbrbs  from  the 
fiovc;  and  on  tfcis  account  fome  might  be  difpi>fed  to  neglect 
them,  as  contrary  to  the  moll  elfentialobjedl,  that  of  retainmg 
the  heat  in  it;  but  it  is  to  be  obferved,  tliat  we  can  ftmt  thefe 
oudets  when  we  pleafe;  and  diat  we  may  even  cut  oft' all 
communication  with  ihe  external  air  by  means  of  a  (implc 
fiider;  fo  that  every  advantage  may  be  derived  from  them 
without  any  inconvenience.  It  mail  be  added,  that  they  areKecc(r«y»nTn 
necefTary  in  very  clofe  apartments,  unlef>  we  would  expofc'^^^^^**'^"'* 
ourfelves  to  currents  of  cold  air.  Thefe  reaions  have  ir>diiced 
roe  to  employ  tlie  heat  openings  in  I  he  Swedilb  llove^  to  vvhich^ 
they  had  not  been  apphcd. 

The  Swediili  floves  are  conilru^ed  ft ri^Iy  according  to  the  S^^-edlfh  ftovei' 
trucfl  principles,  and  the  pipe^  in  which  the  fmoke  circulates  ^\l^^^  ^a^iiJ 
are  dilpofedin  the  bi;A  manner  Ibr  ciTutling  its  complete  com-  pki* 

bullion. 


I 


So  lifcfut,  that  buflion.  Their  utility  has  been  found  fo  great,  that  they  hare 
ecncnU  in  Swc-  ^come  general  in  Sweden,  where  the  winters  are  very  fe- 
dui$  vere,  and  where  they  have  diminiftied  the  confumption  of 

wood  one  third,  fo  that  there  k  no  country  where  the  incle- 
mency of  the  weather  is  guarded  againfl  at  lefs  expence. 
iTdiffe^f °^*^  They  have  likewife  been  employed  advantagcouily,  with  the 
^orks.  necelTary  variations  of  form,  in  dy c-houfes,  breweries^  &c. 

IOuftruaiooi         Their  conllrudion  is  by  no  means  expeiifive;  they  fave  iroii«j 
work,  and  require  only  bricks  or  tiles.     Thefe  are  recom* 
mcndi^d  to  be  placed  edgewife,  and  chofen  as  thin  as  poflibl^ j 
^_  for  the  inner  walls.     The  circulating  pipes  are  to  be  placed  [ 

^P  f*i,  that  rain  falling  down  the  chimney  can  never  get  into  thein.j 

3S  metfiod  of    The  method  of  ufing  them  is  fo  eafy,  that  in  the  largefl  pub* J 
uiiag    cm,       y^^  buildings  one  per  ft  m  a  fuilicient  to  light  all  the  (ue^, 

the  wood  that  can  be  contained  in  the  lire-place,  which 
very  fmall,  is  to  be  put  in  at  once ;  it  is  to  be  fawn  into  pieoe#1 
of  equal  lengths ;  and  as  foon  a^  it  is  burned,  the  fiider  that ' 
Hops  the  communication  of  the  circulating  pipes  with  the  chim* 
ney  is  to  be  thru  ft  in.     By  thefe  means  all  the  heat,  which  the -_ 
fuel  is  capable  of  producing,  remains  tn  the  pipes,  and  iffues^l 
out  flowly,  and  only  to  dilTufe  itfelf  in  the  apartment;  while 
a  fmgle  piece  of  wood,  that  had  not  burned  at  the  iame  time 
with  tlie  re  A,  would  oblige  the  Aide  to  be  left  open,  and  tbe 
current  of  air  ncccirary  for  its  eombuHion  would  carry  otTinto 
the  chimney  the  greater  part  of  the  heat  produced, 
-rcription  of         The  following  is  a  defcription  of  the  J!ove  coniiruflcd  un- 
tl.*Swcdi(h  ftove  ^^^        direa.ons,  _ 

conllrufled  by  -^  .  r    ,      «  •     ^1 

Guyton.  Fig.  1,  Plate  III.  reprcfents  a  front  view  of  the  nove:  tti^l 

lu  height,         height  is  16+ centimetres  (about  61  inches  French),  cxclufive 
of  the  vafe,  which  is  a  feparate  ornament,  merely  placed  et| 
the  top, 
Imdih*  Its  breadth  is  S5  centimetres  (about  31 1  inches*) 

depth.  Its  depth  38  centimetres  (about  21 1  inches.) 

Height  mtf  The  height  may  vary  according  to  the  lizc  of  the  apart- 

ment, and  be  extended  without  inconvenience  to  two  metres 
(about  6  feet,  2  inches,)     It  may  like  wife  be  reduced,  as  l] 
have  done  tor  ftoves  in  a  laboratory,  which  were  to  fupport  »| 
fand  balh  a*  high  as  the  hand. 

The  other  two  dimenfions  ar(*  determined  by  thofe  of  th€ 
bricks  employed  to  form  tlie  interior  circulatory  pipes,  whiclli 
Ihuuld  be  in  certain  proportions^  that  the  fmoke  may  pa&* 

through 
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DBSC&IFTIOK   OF    A    STOVE, 

Ihnnigb  tlicra  freely,  without  fo  much  air  entering  with  it  as 
would  condenfe  it,  or  (ink  the  temperature  below  ihe  degree 
neceflary  for  combuftion. 

V  V  are  the  exlernal  parts  of  the  two  heat  openings.  '^***  opeain^u 

m  m  Apertures  of  tlie  ftove,  by  which  tlie  air,  tliat  U  to 
tflue  through  the  heat  openings,  enters*  Thefe  arc  clofed 
when  llie  air  Is  drawn  from  without  through  a  pipe  pailing 
under  the  floor ;  which  is  much  more  advantageous  for  renew- 
ing the  refpirable  air  of  th*i  apartment,  and  prevents  the  dan- 
ger of  currents  of  cold  air  attrat*led  by  the  fire;  and  which 
is  necejFary,  as  I  have  obferved,  whenever  the  volume  of  air 
to  the  apartment  is  not  futBcient,  to  fupply  both  the  conlump- 
tion  of  the  fire,  and  the  circulation  in  tfic  heat  pipes. 

Fig,  2,  is  a  plan  of  tJic  foundation  of  the  hearth  at  the 
height  of  the  line  A  B,  tig,  I*  H  are  empty  fpaces,  to  receive 
the  air,  and  convey  it  into  the  compartments,  where  it  is  to 
be  heated  before  it  itfues  by  the  heat  openings «  whether  the 
air.be  obt^ed  trom  without^  or  Amply  by  the  apertures  m  m^ 
fig.  U 

Fig.  3.  pi.  IV,  plan  at  the  height  of  the  line  C  D,  fig,  1;  that 
above  the  door  of  the  iirc-placc,  n  n  n  u  are  the  double  plates 
of  cail  iron,  forming  the  compartments  in  which  the  ail  is  to 
receive  the  effed  of  the  heat  of  the  fire, 

c  o  The  empty  fpace  between  thefe  plates. 

Fig.  't.  Front  fedton  at  the  line  1  K,  Jig.  3.  The  arrows 
indicate  the  dire^on  of  the  fmoke  in  the  circdatory  pipes  of 
the  front  part,* 

In  this  the  plates  of  iron  n  n  are  feen  in  their  perpendicular 
fituatton,  with  the  tongues  which  form  their  compartments  on 
each  tide  of  tlie  fire-place.  One  of  thefe  plates  is  reprelented 
in  front  fig.  7* 

T  is  an  opening  Ief\  at  the  bottom  of  the  fourth  circulatory 
pipe,  to  reilore  the  draught  of  air  in  the  tire-place,  ii'  necef- 

*  Among  the  number  of  SwedtOi  flovet  defcribed  and  delineated 
in  the  collection  pubhfhed  by  baron  Crontlcdt  there  are  feveiil,  the 
circulating  pipes  of  which  pafi  under  the  hearth.  This  gives  them 
a  little  more  extent  no  doubt^  but  as  foon  as  the  hearth  is  covered 
with  afhcsj  the  air  pafTing  beneath  can  receive  but  a  very  flight  im- 
prctfion  of  beat  i  it  obliges  the  fire-place  to  be  raifed  higher  i  and  it 
rrnders  the  conftru£lion  more  complex  and  cxpenfivc.  For  theft 
feafont  I  have  adopted  the  moft  fimplt  plan. 

4  fary. 


l}tscaIPT^o^ 

fiirVj  by  burning  tlierc  a  few  flips  of  paper,  or  other  light  coin-afc 
bufUblc,  I  fay  if  ncceffliry,  becaufe  1  have  found  by  cxpcri-   ■ 
eiice,  that  tliis  precaution  may  be  ncgk^dt'd,  as  fooii  as  the        . 
iiove  has  been  heated  fo  as  to  have  loft  all  its  internal  damp- 
Jicfs. 

Tlie  dcK)r  of  this  fort  of  blon  cr*  or  air-vent,  ought  to  (hut 
very  clofe.  For  this  purpofe  it  h  fuflficient,  to  cut  a  piece  of 
brick  of  ihe  pf«»])er  fize,  to  make  a  hole  in  it  to  receive  a  han- 
dle, and  to  taften  upon  it  a  piece  of  plate  iron  proje^ing  a 
little  all  round  it. 

Fig.  5.  Plan  at  the  height  of  the  line  E  F,  fig.  1. 

Fig*  6.  Tranfvrrfe  fcciiou  at  the  Mac  G  H  of  fig,  3,  which 
ihews  the  height  ol  the  lire-place,  and  tlie  firlt  direction  of  the 
fiame. 

V  points  out  the  arrangement  of  the  heat  pipes. 

The  dotted  lines  give  the  profile  of  the  party  walls,  which 
form  the  four  grand  circulating  pipe^, 

R  the  pipe  wiiich  conveys  the  fmoke  from  the  circulatory  pipes 
into  the  chimney,  and  in  which  U  the  rcgiftcr  that  cuts  off 
the  communication.  It  is  a  common  ftove  tunnel  of  plate  iron ; 
but  it  would  be  better  to  ufe  a  fubf^ance  more  (lowly  condud* 
ing  heat,  as  an  carihcn  tube  made  on  purpofe,  for  that  part  Jo 
which  the  flidex  or  Itop  ptate  afls. 

The  t'lhow  made  by  this  pipe  to  reacti  the  chimney  renders 
it  unnecciTary  to  repeat,  tliat  it  is  a  point  of  the  firft  import* 
ancc  for  llic  body  of  the  (love  to  be  completely  feparate  from 
the  wall.  Til  at  which  1  have  defcribed  is  25  centimetres 
(about  9  inches)  dilUnt  from  the  neareft  point  of  the  nich  in 
w  hich  it  is  placed, 

S  is  an  elongation  of  tlie  perpendicular  pipe  that  enters  into 
tlie  chimney.  It  is  intended  to  receive  the  water  that  might 
condenfe  in  the  upper  part,  to  prevent  it  from  getting  into  the 
fiove.  The  cap  at  the  end  of  this  elongation  allows,  the  pipe 
to  be  cleaned  without  taking  it  down. 

The  dotted  lines  forming  the  fquare  fpace  Q  mark  a  place 
where  a  nich  may  be  made,  or  a  fort  of  little  ftove,  as  is  don«> 
in  fome  of  the  Swedilh  lluvesj  and  would  advantageously  Tap* 
ply  tiie  place  of  the  brick-work,  with  which  it  muil  otlierwife 
be  filled  up. 

All  thefe  figures  being  drawn  on  the  fame  fcale,  there  wiU 
be  no  difhcultj  in  prefcfving  the  proportions  of  tlie  parts. 

2  X^ 
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The  conflra^ton  of  this  Jlovc  U  neither  difJicuU  nor  expen-  Materlj 
five.  For  the  outtide  noliiingiji  wanted  but  Duttli  liles,  fitdi  j^  c<mllruac4* 
as  are  ufed  for  common  ftove^,  that  is  to  fkij  thin  in  die  middle, 
And  having  a  border  all  rouml,  which  ferves  to  give  them  more 
liability*  Thejare  fixed  in  like  manner  by  a  band  of  metal. 
The  hind  part  may  con  fill  entirely  of  bricks.  Tiie  vafc  placed 
on  t!ie  flab  of  marble  or  ftonc,  which  covers  the  Rove  h  a 
xn^te  ornament. 

If  it  be  ihought  proper  to  have  no  heat  openings,  all  the  Theheaf  r 
interior  ftriirliire  may  be  made  of  bricks  of  proper  lize^  laid  o'JI^ttcji' 
with  loamy  earth  moiftencd,  and  fet  on  edge  lor  the  rtrcu- 
latory  pipe?,  without  any  iron  except  a  caft  plate  over  the  ^re- 
place, and  a  door  and  frame  in  d»c  iifaal  manner. 

The  expencc  of  the  heat  openings  however  con  fills  only  in  T^crspeiMS* 
four  caft  iron  platens  with  longvies  and  groove*  to  imm  the  com-  g^^^,^ 
partments  reprefented  at  lig,  7.     All  the  rcfl  is  done  with  plate  H»w  are  thcj 
iron,  bent  round  and  rivetfed,  which,  when  once  enclofed  in  '"*  '^' 
the  mafonrv,  \si\\  not  admit  thr  efcapc  of  the  air. 

Catl  iron  plate?  willr  gmove^  are  w^cil  known,  fi nre  Frank-  S<ib(i;n»t««  ( 
lin*a  ftoves  have  been  adopted.  If  it  were  found  ditficalt  to  ni^Ui** 
procxtT^  them,  their  place  tyight  be  fupplied  in  two  ways, 
Firtlby  portion*  of  pipes  of  cafi  in»n>  whlrh  miglil  be  placed 
iTrticallv  title  b_y  fidQ\  fencing  a<  the  in  fide  walf^  of  the  fire- 
place, and  comnmnicating  with  each  other  by  little  channL'U 
at  top  and  bottom  formed  in  the  mafonrv.  Secondly^  by  com- 
mon plain  call  pble';,  foft  enough  to  admit  of  being  bored,  hj 
as  to  rivet  on  bent  flips  of  plale  iro»,  w^hiclt  woutd  pcrjedly 
anfwer  the  parpofe  ol'  the  tongues  and  groove-.  As  Uiefe 
would  never  he  cxpofed  to  the  aclion  of  I  he  flame»  there  is  no 
reafon  to  fea  r  th  e  i  r  ca  ft  i  n  g .  The  b  t  te  r  of  thefe  I  wo  me  t  h  od  <  i  s 
obviouily  tlie  moS\  advantageous  as  it  occupies  lefs  room,  and 
vet  aflbrds  mor ^/  furface  to  receive  the  action  of  the  beat,  and 
communicate  it  to  the  circulating  air. 

In  crmcludiug  ray  defcription  of  tins  ftove  I  ouglit  not  fo  Ir<  urttitr  i 
omit  faying,  that  nearly  tw^o  years  experience  has  convinced  J^j^^i^^^^ot* 
Uie  of  the  good  elleds  of  its  proportions. 

It  is  placed  In  a  rtiom  fronting  the  north,  the  floor  of  which  Account* 
incafures  VT  metres  ftpiafc  (abuut  I2toifes^)  and  which  js  *^  ^ 
42.5  decimetres  (1 1  feet)  higli. 

EvTfy  day  a  log  of  wood  23  or  SO  centimetres  (10  or  11 
inches)  rouud,  fawn  into  three  pieces,  or  an  equal  quantity  of 
fruallcr  wogd^  is  burned  in  it  at  once.     The  ftidcr  of  the  door 


oriscmpTfoif  or  a  sfov^. 

of  thts  lire-place  is  fliut,  and  the  key  R,  fig,  6  U  turned,  S 

fr»on  as  the  wood  is  reduced  lo  charcoai,  Ten  hours  aftf?r  the 
air  throughout  the  room  is  at  a  temperature  above  the  mean  ; 
and  the  centigrade  thermometer,  placed  36  cenlimctrcs  (above 
13  inches)  from  the  ftove,  rifes  rapidly  to  16  or  J  7  degree*. 

To  ihcw  full  more  plainly  to  what  degree  ihe  economy  of 
fuel  and  preferx'Stion  of  heat  may  bv  carried  by  this  conJlrac- 
lion,  I  (hall  relate  another  expcrimenl,  which  I  have  repeated 
on  feveral  occafions,  and  which  has  al^anys  afforded  me  very 
nearly  the  fame  rcfults. 

The  thermometer  in  the  room,  in  which  there  was  no  fire 
the  day  before,  being  between  9  and  1 0  degree.^,  a  log  fawn 
in  three  as  ufual  was  put  into  the  lire-place  about  eleven  in  the 
morning ;  and  at  three  in  the  afternoon  a  fimilar  quantity  of 
fuel  was  put  in. 

Ai  four  o'clock  the  thermometer,  placed  at  the  difbmce 
above-mentioned,  was  at  42  degrees. 

At  fivcj  at      37  degrees. 

At  feven,        34-- 

At  nine,  3 1 . 

At  midnight.  26, 
You  could  not  bear  to  touch  with  the  hand  the  iron  rim  of 
the  hi?at  openings.  The  bulb  of  the  tliermomeler  being  placed 
oppoilte  one  of  thcfe  openings,  at  the  diftancc  of  S  centime* 
tres  (about  3  inches}  rofc  in  tour  minutes  to  S5*. 

The  next  morning  at  9  o'clock  the  thermometer,  which  had 
been  again  placed  at  the  diftancc  of  33  centimetres^  was  at  22^v 
Fiiially  at  noon,  that  is  to  fay  twenty-one  hoars  after  the 
lal^  wood  was  put  in,  and  eighteen  hours  aRer  the  key  had 
been  turned,  all  the  wood  fieing  reduced  to  charcoal,  the 
thermometer  ftoixl  betweeii  island  19**.  It  was  then  placed 
two  centimetres  only  from  one  of  the  heat  openings,  and  in 
Icfs  than  fi?v  minutes  it  rofc  to  26*^, 

Thefc  effeds  are  fo  different  from  what  we  commonly  ob* 
tain  by  the  confumption  of  three  or  four  times  as  much  fuel, 
that  I  may  expect  more  than  one  reader  to  fuppofc  them  ex- 
aggerated ;  but  I  hope  a  fufTicicnt  number  will  be  found  dif* 
pofed  to  make  a  trial  of  thefe  lIorc5!,  that  their  tellimony  and 
example  may  at  lengtli  triumph  over  our  habits,  and  produce 
a  genet^l  conviction,  that,  witliout  fuffering  any  privation  ouf- 
felves,  we  may  preferve  for  our  offspring  w*hat  ufele fs  wafte  U 
daily  robbing  them  of  in  an  ariicle  of  tlie  htk  necenity. 

N\\.  A  Con- 
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A  Coniimiaiion  qfthe  Expcrhruntu  and  QhJhrvMiona  on  thi  Light 
zJdch  is  fpontaneinijlif  tmittcd  from  rarious  Bodies  *  ;  with 
fomt  Experiments  mid  Objhnatiom  onjhlar  Light,  uhcn  im* 
hibtd  btf  Canton'*  Phojphorus,  By  Nathaniel  Hulme, 
M.  D.  f,  R,  S.  and  A.  S. 


SECTION  XL 

The  ^fi^t  qf  varioiu  atrial  Fltdds  anjpontanccu^  Li^ht, 

INTRODUCTION. 

J.  HE  apparatus  employed  for  experiments  witJi  any  kind  of  Appmtus 
air,  unlefi  others ife  oxprelTed,  confi  (led  of  the  following  ****^  *"■ 
part* :  K  A  tea-faucer,  lioldrng  aboul  three  ounces  of  water. 
2.  A  wide-mou tiled  piiial,  which  would  contain  about  ten 
ounces  of  liquid.  3,  A  fmall  wonden  fl.ind,  compofedofa 
(lender  pillar  or  pin,  nearly  four  inches  high,  fixed  into  a 
round  baie,  a  htde  more  than  an  inch  in  dianiclcr,  and  half 
an  inch  thick.  This  lland  vvus  failened  by  lirong  thread  to 
the  niiddJe  of  a  piece  of  fJat  lead,  fuch  as  lines  Chinefc  tea- 
chers, having  holci  in  it  to  admit  the  thread;  tlic  lead  was 
about  tliree  inches  fquare,  and  doubled^  to  give  it  weight  and 
flabilily.  The  top  of  ti)e  pillar  was  made  pointed  ;  and  a 
round  piece  of  cork,  about  an  inch  in  diameter,  and  half  au 
inch  thick,  was  fixed  upon  it^  by  means  of  a  fu|K!rficiaJ  hole 
bored  in  its  under  part  with  a  gimlet. 

^^licn  tJie  whole  apparatus  was  put  in  ufe,  the  phial  vva>  and  hi  isfe. 
filled  with  cold  pump  water,  in  a  pneumatic  tub,  then  in- 
verted, ajid  the  fpecies  of  air  to  be  employed  was  let  up  into 
it,  to  die  quantity  of  about  eight  ounces.  The  fubjed  ioT  ex- 
periment b^ing  applied  to,  or  fuliened  upon,  the  top  of  the 
cork,  tlie  tiand  was  placed  on  the  tea-faucer,  and  then  intro- 
duced, under  water,  into  the  phial  containing  the  air.  The 
wiftole  apparatus,    being  now  fupported  by  the  tea-faucer, 

•  PhiL  Tmnf.  1801.  p.  485,  The  former  part  i*  In  the  Phil. 
Tranf.  for  J  BOO,  page  l^J^  ai\d  alfo  la  the  Philef.  Jcfurn:*!,  Qjiarto^ 
rV.  421j  451. 

with 
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with  wster  in  it,  was  depoiited  in  the  laboratory  for  exptrU 
ments  on  light.  By  this  contrivance,  the  experiments  were^ 
made  in  aboot  eight  ounces  of  air,  by  meafure,  confined  abovtf 
two  ODDces  of  water. 

The  EffcBi  qf  common  or  atnwjphericai  Air  onj^ontaneon*  Ugktt 

EXPERIMENTS. 

The  eitcTufion        Experiment  A .  Two  frefh  herrings  were  hung  up  together 

•facmofpheric    in  the  laboratory,  fo  as  to  touch  each  other  at  their  flat  fides  % 

Zmuiriinrr'nf     *"^  *'  '^'^^  obferved  that  the  parts  in  contad  remained  dark, 

fpofitaneoHt       whi|e  thofe  expofed  to  the  open  air  became  very  lumhious. 

^'•^^  Exp.  2.  ^Another  frcfti  herring  was  laid  upon  a  piece  of  thick 

flA.  brown  paper,  and  placed  in  the  laboratory.     On  examination, 

the  next  evening,  tfie  upper  part,  which  was  expofed  to  the 

air,  was  very  lucid ;  but  the  underfide,  lying  upon  the  paper, 

remained  quite  dark. 

Exp,  3.  A  luminous  herring  was  divided  tranfverfcly  quite 
through  its  middle  flefhy  part ;  but  the  infide  was  perfectly 
dark.  On  the  following  night,  that  which  before  was  dark 
had  become  luminous. 

Exp,  \,  At  9  P.  M.  apiece  of  frcih  herring,  of  about  three 
drams  in  weight,  was  introduced  above  water,  into  about 
eight  ounces  of  atmofphcrical  air.  On  the  fecond  night  it  was 
become  luminous ;  on  the  third  and  fourth,  it  continued 
Ihining  ;  and  on  the  fifth  the  light  was  extinguifhed.  This  ex« 
pcrinicnt  was  frequently  repeated,  with  both  the  flelh  of 
herring  and  of  mackerel,  and  nearly  with  the  fame  refult. 

Fxp,  5,  The  cork  of  the  apparatu!^  was  well  fmeared  with 
the  luminous  matter  of  a  mackerel,  and  then  introduced  above 
water.  It  continued  to  fliine  finely  all  that  evening  ;  and  the 
light  was  not  quite  extindl  on  the  fucceeding  night, 

Exp,  6,  Another  cork  was  illuminated  with  herring-light, 
at  half  an  hour  paft  fix  P.M.  and  introduced  above  water. 
It  remained  very  bright  at  eleven ;  and  retained  a  glimmering 
light  the  next  evening.  The  twolaft  experiments  were  often 
repeated,  and,  in  general,  with  fimilar  cffeds.     It  may  not^ 

however^ 


9W€ver,  be  improper  to  obferve,  that  the  illumination  of  the 
cork  did  not  always  continue  fo  long  as  twenty -four  hours ;  for 
it  mufl,  of  courfe,  vary  according  to  the  quantity  of  luminous 
matter  appliud,  and  its  degree  of  brillbncy. 

£x/i,  7,  A  Jarge  piece  of  rotten  wood  was  received  from  Rotten  wood, 
the  country,  which  fhone  only  in  one  place.  The  luminous 
portion  was  fa  wed  ofT  for  ufe,  and  the  dark  part  luft  in  the 
laboratory-  On  going  into  the  laboratory,  the  fecond  night 
after  this  operationj  I  was  furprifed  to  fee  the  dark  piece, 
which  had  been  left  there,  very  lucid  in  feveral  places  where 
fmall  fplintcrs  had  been  broken  off  in  fawing  ;  many  fliinlng 
fragments  alfo  lay  fcattered  on  the  floor. 

Exp,  8.  A  quiintity  of  rotten  wood,  moderately  filming, 
was  blown  upon  for  fome  time  with  a  pair  of  bellows  ;  but  1 
could  not  perceive  that  tliis  had  any  effecl  on  the  light,  fo  a« 
to  render  it  more  vivid, 

Exp,  9,  A  fmall  piece  of  fliining  wood  was  tied  upon  one 
of  the  corks  of  the  apparatus;,  and  introduced  above  water, 
where  it  continued  lucid  until  the  fifth  night ,  In  another  ex- 
periment, the  hght  was  exttnguifhed  on  the  fourth  night ;  and 
and  in  a  third  much  Iboncr* 

Eip,    10,    A  living   glow-worm,    m  a  fliining  flale^    was  Glow- worm* 
fabmitted  to  the  a6tioii  of  a  pair  of  bellows ;  but  the  con-  Thtfc  arc  not 
tinuancc  of  the  bfa/l  did  not  apparently  iBcreafe  its  glowing  "*^'^«**  ^y  ^^ 
quality. 

Exp,  1 K  A  very  luminous  dead  glow-worm  was  fixed  upon 
a  cork  of  the  apparatus,  by  means  of  a  fmall  pin,  and  then  put 
into  the  phial,  above  water.  It  continued  to  liiine  as  vividly 
as  it  did  nhen  in  tlie  open  air,  forming  a  pure  wlnte  light,  of 
ji  circular  fliape. 

OBSERVATIONS. 

OhfircQiian,  1 .  Thefe  experiments  prove,  tliat  obje^s  which 
abound  with  fpoutaneous  light  in  a  latent  /late,  fuch  as  the 
herring,  mackerel,  and  tlic  like,  do  not  emit  it  when  deprived 
of  life,  except  from  fuch  parts  as  have  been  fome  time  in  con- 
ta<5t  with  tlie  air, 

Ohj\  2,  They  liltewifc  Hiow,  that  the  blafl  of  a  pair  of  bel- 
lows does  not  increafe  thi-i  fpecies  of  light,  as  it  does  that 
which  proceeds  from  combuilion. 
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5  2. 

iTlr  ^ffii&i  ijfaxigen  Gas  or  viud  Air*  onJponUmwiu  U^. 

EXPERIMENTS. 
TiS^t  fltimiii  Experiment  1 .  A  piece  of  frefh  herring,  of  aboaf  three  dnunt 
ZoroM^  Mm-'  '^^g^^  ^''^  introduced  abovte  water,  into  eight  ounces  of 
moo  air  and  in  oxigen  gas.  On  the  fecoAd  hight  it  was  obferved  t6  be  fiuntly 
SblS  no  "'  luminous;  on  the  third,  the  quantity  of  light  was  increafed; 
difierence  of  on  the  fourth,  it  continued  nearly  iti  the  lame  ftate ;  and  on 
iUnminadon.      the  fifth  the  light  was  dimiftiflied. 

Exp.  2.  A  piece  of  very  freth  mackerel,  of  the  fame  mi^- 
tiitnde,  was  alfo  put  above  water.  On  the  fubfequenl  even- 
ing it  was  pretty  lucid,  and  continued  the  fame  on  the  night 
following.      ' 

Exp.  S.  At  9  P.  M.  a  cork,  finely  illuminated  with  mac- 
kerel-light, was  introduced  above  water :  it  continued  very 
lucid  at  eleven.    On  the  next  evening  it  was  disrk. 

Exp.  4.  Another  cork,  rendered  luminous  with  the  lame 
kind  of  light,  was  put  a(bove  water  at  10  P.  M.  The  next 
morning,  at  ^tl  o'clock,  only  aglimmer  of  light  was  perceived 
and  at  10  P.  M.  it  was  extind. 

Exp,  5,  At  9  P.  M.  a  fragment  of  (hining  wood  was  in- 
troduced above  water ;  it  was  obferved  to  be  flill  very  lumi- 
nous at  eleven ;  but  the  light  was  not  quite  fo  vivid,  nor  fo 
extended  in  breadth,  as  when  the  wood  was  put  in.  On  tlie 
fucceeding  night,  at  eight  o'clock,  it  remained  faintly  lucid. 

Exp.  6.  A  little  after  8  P.  M.  another  fragment  of  wood, 
fliining  very  brightly,  was  introduced  above  water,  into  the 
fame  air  that  was  ufed  in  the  laft  experiment :  it  continued 
very  luminous  at  eleven;  but  the  light  was  diminiflied  in 
quantity.  On  the  next  evening  it  was  found  to  be  extinguifiied. 
Exp.  7.  The  fame  air  was  employed  again  at  8  P.  M.  with 
a  pretty  large  and  thick  fragment  of  wood,  uncommonly  ludd : 
its  light  continued  vivid  and  broad  at  half  an  hour  paft  eleven. 
The  following  night,  at  eight  o'clock,  the  light  was  ftill  fome- 
what  extenfive  and  bright. 

Exp.  8.  In  three  odier  experiments  with  fliining  wood.  In 
firefh  oxigen  gas,  the  light  was  totally  extinguiflied  in  the  fpace 
of  twenty-four  hours. 

*  The  oxigen  gas  made  ufe  of  was  obtained  from  mangaaefe^  by 
meatus  of  beat ' 
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ExperimenU  were  made,  at  the  fame  time,  and  in  the  fame 
manner,  with  atmofpberical  air  and  Ihining  wood  ;  but  it  was 
not  very  evident  tlvat  the  wood  (hone  more  vividly  in  the  latter 
air  than  it  did  in  the  oxigen  ga5. 

Erp,  9,  A  living  glow- worm  wai  put  into  a  two-ounce 
phial,  wiiJi  a  glafs  floppic,  containing  pure  oxigen  gas,  and 
kept  liierein  for  fome  time*  It  was  then  taken  out,  and  ex- 
pofed  to  the  open  air;  butnodiffL-rence^  eitlier  in  the  brilliancy 
or  the  quantitj  of  its  light,  could  be  difcovered, 

Exp.  10.  A  luminous  dead  glow-worm  was  tJicn  inclofed 
in  about  five  ounces  of  the  gas ;  but  no  IncreaTc  of  its  (hining 
quality  could  be  perceived. 

lixp,  11,  At  iix  o'clock  P.  M.  a  Huning  dead  glow-worm 
was  introduced  above  water  into  oxigen  gas :  it  continued 
very  lucid  therein  at  7  P.  M.  iliewtng  a  pure  white  light.  It 
waA  then  taken  out,  and  put  above  water  into  atmofpherical 
air,  where  it  fhone,  to  all  appearance,  as  fplendidly  as  It  did 
when  it  was  in  the  oxigen  gas. 

OBSERVATION. 

It  appears,  from  ihefe  experiments,  that  oxigen  gas  does 
tiot  act  upon  this  kind  of  light,  fo  as  to  render  it  much  more 
vivid  than  it  is  in  atmofpherical  air^  which  ia  cjuitc  contrary 
to  what  fome  authors  have  alledged. 

§  3 

T/mt  Effcd^  of  orotic  Gas  onfpontaneoui  Light* 
1 ,  Azotic  Gas,  obtained  from   lean  mnfctdar  FUjh  and  diluted 
miric  Acid,  in  a  very  iow  Neat,  aa  recoimnended  6y  M,  dt 
FOU&CHOY. 

EXPERIMENTS. 
Ejrperimmt  1  ♦  A  piece  of  frefli  mackerel^  weighing  about  Axote  gis  doci 
three  drams,  was  introduced  above  water,  into  about  eight  "^'***"*f^  *''^**** 
ounces  o*  thi>  azotic  gas ;  and  it  was  retained  therein  hve  fpontajicogi 

ligbcbut 


I 


About  the  fame  quantity  of  frefli  herring  was  then  (^^j„g  inftancei 


days^  without  emitting  any  light 

Exp 

put  above  water,  into  the  fame  gas  uted  for  the  fail  experiment,  f<^  a  time  if 
and  remained  in  it  for  the  fpace  of  three  days,  in  a  dark  llate,  5^*^^.^  ^  ^  ^" 
This  experiment  was  repeated,  and  with  a  limilar  refult, 

Eip»  3.  At  +3  minutes  pail  7   P.  M.  a  cork,   finely  illumi- 

fMled  with  mackerel-Ught,  was  put  above  water  into  llie  g;iis, 

and  it  was  found  pretty  luminous  at  eleven.  On  the  next  even- 

ingp  at  eight  o*clock,  it  0ill  exhibiled  a  faint  degree  of  li^Kt. 

D  3  K  ^vm^cia 
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A  fimilar  experimept  was  made,  at  the  fame  time,  in  atifif**^ 
Cpherical  air.  At  11  P.  M,  the  cork  was  but  moderately  lumi- 1 
nous;  and  on  the  next  evening  it  was  dark* 

Eip.  4.  At  40  minutes  paft  7  P.  M,  another  cork,  rendered  I 
▼cry  luminous  with  herring^light,  was  introduced  above  water* 
This  cork,  at  1 1  P*  M.  was  not  found  fo  lucid  as  dial  in  the 
third  experiment.     On  the  next  evening,  a  glimmer  of  light 
was  ftill  perceptible, 

Exp.  3.  A  fragment  of  very  fliining  wood  was  introduced 
above  water,  into  this  ga>;  and  it  was  rendered  dark  in  about 
15  minutes. 

f,jp.  6.  The  experiniciiL  irvas  repeated  ;  and  the  light  wa»  ' 
again  extingui/hed  in  about  15  minutes*     In  another  cikperi* 
ment  it  was  eKtinguiflied  in  about  23  minutes* 

II.  Atmqfpheric  Air  rendered  azotic ,  %  hurmng  Spirit  (^  Wm^  \ 
in  it^  ivhen  cotifiaed  above  Water 

Ejp*  7.  A  portion  of  frefli  herring,  of  about  three  drams, 
was  put  above  water,  into  this  azotic  gas,  at  5  P.  M,  On  the 
fecond  evening,  a  fpark  of  light  was  obfSsrvable ;  on  the  third, 
the  quantity  of  light  was  mcreafed  j  on  the  fourthj  it  was  again 
diminirtied. 

Exp,  8.  At  3  P.  M.  the  ufual  quantity  of  herring  was  in- 
troduced above  water.  On  the  fecond  night,  it  remained 
dark  ;  on  the  third  it  was  moderately  luminous  j  on  the  fourth^ 
it  was  lefs  fo;  on  the  fifth,  the  light  was  cxtin^. 

Erp*  9.  A  piece  of  fre0i  mackerel  was  next  put  above 
water,  at  1 1  A.  M.  On  the  fecond  evening,  it  was  found  to 
be  flightly  luminous ;  it  remained  fo  on  the  tiiird  |  on  tlie  fourth, 
jt  was  dark. 

Exp,  J  0,  Another  piece  of  frefh  mackerel  was  introduced 
above  water,  at  3  P,  M.  On  the  fecond  night,  it  was  Inund 
to  be  flightly  luminous ;  but  on  the  third,  it  was  dark  ;  and  no 
more  light  was  emitted,  though  it  was  kept  in  the  gas  for  the 
fpace  of  four  days. 

Exp,  IL  A  cork,  made  very  luminous  with  herring-light, 
was  put  above  water,  into  tliis  gas,  at  20  minutes  paft  S  P,  M. 
and  It  continued  very  lucid  at  eleven.  The  next  evening,  at 
ten  o'clock,  the  light  was  nearly  exlinguiihed. 

A  fimilar  experiment  was  made,  at  the  fame  time,  in  com- 
mon atmofphericai  air^  and  with  the  lame  relult. 
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Exp.  1 2.  Another  cork  was  introduced  above  water,  with 
herring-light,  at  40  minutes  pail  7  P,  M.  and  it  remained  pretty 
luminous  at  eleven.  On  the  following  night,  it  was  nearly 
extin^. 

III.  The  lafi  mentioned  azotic  Gwi,  qfter  being  xvqfked  mth 
Lime  Water, 

Eip,  13.  A  piece  of  herring,  of  about  ihree  drams  weight, 
was  put  above  water^  intotli is  azotic  gas^at5  P,  M.  On  the 
fecond  nighty  it  was  dark;  on  the  thirds  very  lucid ;  and  on 
the  fourth,  the  fame* 

Exp,  1  1^.  The  experiment  was  repeated,  on  a  piece  of  her- 
ring, at  3  P*  M,  On  the  fecond  evening,  it  was  dark ;  on 
tlie  third,  pretty  luminous ;  on  the  fourth,  it  was  lefs  fo ;  and 
on  the  fifth,  onl)  a  faint  hght  remained. 

Exp,  1  J.  A  portion  of  irelb  mackerel  was  then  put  above 
water,  at  1 1  A,  M.  On  the  fecond  nighl,  it  was  obfervcd  to 
be  moderately  Ihining  ;  on  the  third,  the  light  was  extind, 

Exp.  \  6.  Another  piece  of  fre (li  mackerel  was  introduced 
above  water,  at  3  P.  M.  On  tlie  fecond  evening,  it  was  flightly 
luminous ;  on  the  third,  it  was  dark,  and  continued  fo  during 
Ihe  four  fucceeding  nights, 

Exp,  17.  A  cork,  finely  illuminated  with  herring-light,  wat 
next  introduced  above  water,  into  this  gas,  at  20  nimutes  pait 
8  P,  M.  The  light  was  much  dirainiftied  at  45  minutes  paft 
8  ;  at  11  the  cork  had  become  almo(l  dark.  On  the  following 
night,  a  glimmer  was  flill  apparent. 

Exp,  18.  Another  cork,  made  very  luminous  with  herring- 
light,  was  put  above  water,  at  4-0  minutes  paft  7  P.  Nf.  and  it 
continued  pretty  lucid  at  .eleven.  On  the  next  evening,  the 
light  was  merely  vifible* 

A  fimilar  experiment  was  made,  at  the  fame  time,  in  atmo- 
fpHeric  air^  and  with  nearly  tlie  fame  eft'ed. 

OBSERVATION. 
It  is  a  remarkable  circumdance,  that  azotic  gas,  which  is 
incapable  of  fupporting  liglit  from  combuftion,  Ibould  be  fo 
favourable  to  the  fponlai>eous  light  which  is  emitted  from  fiibes, 
as  to  preferve  its  exigence  and  brilhancy  for  tome  time,  ft/ttfn 
appiitd  upon  a  cork:  yet  that  it  Qiould  prevent  the/r/Aof  the 
herring  and  the  mackerel  from  becoming  luminous,  aiid  alfo 
tminguilh  the  light  proceeding  from  rotten  wood. 


Hldrogen  gas 

>  tbt  produdiofti 
«f  lisht. 


EXPERIMENTS. 
Eiptrment  K  At  9  P*  M.  a  p i ceo  of  frt-fti  herring,  weighing 
about  three  drams,  wus  introduced  above  water,  into  hidrogc 
gas.  It  wa5  reiained  therein  three  days  and  three  nightl 
without  emitting  any  light.  It  was  then  taken  out,  and  expofo 
to  the  atlioii  of  atmofpherical  air.  On  the  following  niglit  i 
U'as  found  to  be  luminous;  but  was  dark  again  on  the  neic 
night. 

Exp.  2.  Another  piece  of  frefli  herring  was  put  abov< 
walcr^  at  6  P.  M.  This  wai  alfo  kept  in  tlie  gas  the  fanw 
length  of  time,  withoiil  producing  any  fight.  It  was  then  ex^ 
pofed  to  the  open  air,  and  infpcded  two  fuccelBve  nights,  bu 
it  remained  dark. 

£ip,  3,  The  fame  experiment  was  then  made  with  a  p«e 
of  mackerel,  which  was  taken  out  on  the  fourth  night,  wilhou 
producing  any  ftiiniog  appearance.     The  next  evening,    it 
emitted  a  very  faint  liglit,  which  did  not  continue  twent y-fon 
bourit, 
btit  entingulftiM      Erp.  •!-.  A  Cork,  brilliantly  illuminated  with  mackerel -Ugh  f J 
iL  (Fifli)  ^^.^5  introduced  above  w*ater ;  and  the  light  was  extinguifhe 

in  about  the  fpacc  of  an  hour. 

Exp,  5.  At  39  minutes  patl  9  P.  M»  another  luminous  cofi 
was  put  above  water ;  it  loft  fomc  of  its  light  pretty  foon»  bul| 
waa  not  extinft  at  twelve, 

Exp,  6,  A  cork«  with  herring-light,  was  introduced  alx)V^ 
water,  at  23  minutes  patl  6  P.  M*     The  light  gradually  din 
nifhed,  and  was  only  faintly  vifible  at  eleven. 

Exp,  7.  A  fragment  of  very  (liming  w^ood  was  put  abov 
water,  at  9  P-  M.  and  was  dark  at  eleven. 
Commaailr  Exp,  8.  Another  fragment  was  put  above  water,  at  40  : 

^|aiiife?imic  ^,^^^5  pf|  g  p^  ^f^  ^t  50  the  light  was  much  diminifhed^ 

at  8  minutes  paft  9  the  (hining  ccafed.  The  wood  was  then 
taken  out,  and  expofed  to  the  open  air^  when  the  light  revived 
in  a  very  beautiful  manner, 

*  Thif  gfti  was  obtained  from  tine  and  diluted  fulpkurii  ackdi 


£Mf. 
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Exp,  9.  A  piece  of  uncommonly  fiiinitig  wood  was  ij\tro-  Repetition  of 
duced  above  vi-atcr  at  58  minute*  paft  8  P.  M.  it  remained  "/'?^i^  *"** 

'  ^  ^  refute  I  tation* 

for  a  (liort  time  very  luminous  but  at  25  mlnutci  paft  9  the  (Wood) 

light  was  greatly  dtrainirtied ;  at  20  part  10  it  was  nearly  extin- 

guifbcd'  and  at   29   paft    10  was  quite  dark.     It  wa?  then 

c^pofed   to  atmofpliLTic  atr,    and  the    light   revived   very 

brightly. 

Etp,  10,  The  fame  experiment  was  repeated,  at  35  minutes 
part  3  P.  M.  the  Ihining  property  was  much  diminilhed  at  9 ; 
and  at  10  it  was  very  faint.  The  next  evening,  it  continued 
merely  vifible.  The  wood  was  now  taken  out,  and  the  light 
foonrev^ived  very  Urongly.  The  foflowing  night,  it  was  ftill 
modcralely  lucid ;  but  on  the  next  evening  nearly  extinfl, 

Exp.  1 1.  Finding,  by  the  above  experiments,  that  the  light 
of  ihining  wood  was  extinguiflted  by  this  fpecies  of  gas,  and 
rcfiored  by  atmofpheric  ajr,  the  following  three  trials  were 
made,  to  difcover,  in  fome  degree,  how  long  itslight^nfght 
he  kept  in  a  latent  flate,  and  then  be  revived.  At  9  P.  M. 
fevcral  fragments  of  ftiining  wood,  tied  up  in  a  piece  of  gauze, 
were  introduced  above  water,  into  the  hidrogen  gas,  and  the 
Jight  was  gradually  extinguiflied  during  that  evening.  They 
were  kept  there  in  that  dark  flate  48  hours,  were  then  taken  Ertnaioii  fof 
out,  and  cxpofcd  to  tlie  open  air,  when,  after  a  little  time,  *  ^^^^* 
the  light  reappeared. 

Eip.  12.  On  the  2d  of  Oflober,  another  fragment  of  ex- Three  repctldoni 
ceedingly  fliining  wood,  two  inches  and  a  half  long,  and  pretty  ^^^^^Yitioiw 
thick,  was  put  above  w'ater  in  the  evening,  and  its  light  was 
gradually  cxtinguiH^ed.  On  the  fecond  night,  it  was  taken  out 
pcrfeflly  dark,  but  its  light  recovered  by  degrees,  and  became 
britJiant.  It  was  introduced  again,  that  evening,  into  the  fame 
gas,  and  its  light  difappeared.  On  the  tliird  night,  it  was  again 
evpofcd  to  I  he  open  air,  and  the  light  revived  as  before.  It  was 
then  reintlated  and  cxtinguijlied,  and  continued  in  a  dark  ftate, 
from  the  third  to  the  fifth  night,  when,  being  again  taken  out, 
it  foon  (hone  in  a  pretty  vivid  manner.  It  was  again  intro- 
duced and  extinguiftied  as  ufual ;  and  no  obfervation  was  made 
of  it,  from  fome  accidental  circumftance  or  other,  until  the  lOth 
of  November  in  the  evening,  when  it  was  taken  out,  and  ex- 
pofed  to  the  open  air  for  a  length  of  tipe,  but  the  light  did  not 
revive. 
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Tbiteeidiic- 
tioiuaii4raio« 
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OBSBETAXIOKS   OW   tPONTAK&OUt   LIGHT* 

Exp.  IS.  A  third  fragment,  fomewhal  larger  than  tlie  for- 
mefj  and  equally  himinous^  was  put  above  water,  attheiatne 
thne  as  the  one  in  the  lail  experiment,  where  it  was  loon  de- 
prived of  its  light.  It  was  retained  there,  in  a  dark  (late,  from 
the  2d  of  Oaober  till  the  10th  of  November ;  it  was  then  taken 
oat,  andexpofed  to  the  adion  of  atmofpherical  air,  for  feveral 
days,  but  there  was  no  return  of  light. 

Exp.  14.  About  7  P.  M.  a  Ihining  dead  glow-worm  was 
introduced  above  water  into  the  gas,  and  its  light  was  foon 
extind.  It  was  then  expofed  to  the  open  air,  where,  in  a 
very  ihort  time,  it  (hone  as  brightly  as  before. 

Exp.  15.  Athalf  an  hour  paft  9  P.  M.  the  fame  glow-worm 
was  again  introduced  above  water;  when  its  light  in  a  (hort 
time  diiappeared.  It  was  taken  out  for  expofure  to  common 
air,  at  1 1,  and  its  glowing  property  was  immediately  reftored. 
It  was  again  replaced  in  the  gas,  where  it  foon  lofi  all  its  light 
a  fecond  time,  and  was  kept  in  that  dark  (late  (or  24  hours; 
when  taken  out,  it  continued  dark  for  a  little  time,  and  tlicn 
tlie  infcd  gradually  recovered  its  priftine  fplendour. 

OBSERVATION. 

From  thele  experiments  we  learn,  that  hidrogen  gas,  in 
general,  prevents  the  emi(fion  of  fpontaneous  light,  and  aJfo 
extingui(hes  it  when  emitted  ;  but,  at  the  fame  time,  it  does 
not  hinder  its  quick  revival,  when  the  fubjedl  of  the  experiment 
is  again  expofed  to  the  adion  of  atmofpherical  air ;  although 
the  light  may  have  been  a  conlidcrable  time  in  an  extinguifli* 
ed  ilate. 


{To  be  concluded  in  our  next,] 
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AGAiNST    KEEPING    FHOfiPHOEUS    IH    BOTTLES. 

vni. 

Caution  againjl  titfgrettt  Danger  qf  keeping  Fhofpharus  in  Baliles 
without  particular  Caution^     B^  Dh^cKOzi  ihZi  the  Elder  J^ 

X  have  narrowly  efcaped  falling  a  viflim  to  an  accident  oc-  Dingcrmii 

cafioncd  by  the  effe^  of  tlie  froft  upon  a  bottle,  which  con-  accident  of  fire  ' 
.-It  /•     1     y-  I  *  t  *        r  trornphoiphoTtili 

tained  a  hectogramme  of  pnorphomsj  with  a  quantity  oi  water 

fuffictcnt  for  covering  {\\h  highly  inflamablc  fubftance.  This 
morning,  before  day-light,  fonae  books  and  a  cheft  fiiddenly 
caught  6 re  in  the  apartment  in  which  I  lay*  and  which  is  not 
occupied  during  the  night.  It  was  flill  fortunate  that  the 
two  hours  of  my  accuilomed  fleep  were  long  fince  elapfed. 
Some  feconds  later,  I  ihould  have  been  fuffocated  by  the  dele- 
terious vapours  of  the  phofphoric  acid.  Quickly  gaining  the 
door,  I  called  for  alliHance,  and  we  fucceeded  in  extinguiiliing 
I  he  ^Q  before  It  had  made  any  progref*. 

According  to  all  appearance,  the  froft  which  had  taken  place  l^am'xi  hi^ 
fomc  davR  before  in  this  piece,  had  caufed  the  bottle  to  break  ; 
but  it  was  furrounded  with  paper,  which  prevented  its  falling 
to  pieces.  By  this  means,  in  proportion  as  the  water  ran  off 
by  the  effedof  llie  thaw,  Llie  bundle  of  phofphor us,  expofed  to 
UiC  atmofpheric  air,  was  iituated  under  circumftances  the  moft 
lavourable  to  ignition.  The  tides  of  the  bottle  performed  the 
office  of  a  fmall  furnace,  in  which  the  cylinders  of  the  combul* 
tible  were  propped  againti  one  another.  Soon  the  gradual 
combuftion  which  produces  phofphorus  acid  was  fucceeded 
by  tiic  rapid  deHagrationj  the  refult  of  which  is  phofphoric  acid. 

Independcndy  of  the  effedis  of  froi^  and  of  blows,  a  bottle  Otfccf  «uii 
frequently  breaks  without  any  apparent  caufe,  and  as  it  were 
fpontaneoufly  :  It  appears  therefore  to  me,  that  in  order  to  ob- 
viate an  inconvenience  which  in  fome  cafes  may  prove  very 
fenous,  the  bed  means  would  be  to  ufe  cafes  of  copper,  drong- 
\y  foldered,  and  linetl  internally  with  paper  or  bran,  for  in- 
clofing  the  bottles  filled  with  phofphorus  and  water.  Cafe$ 
of  tinned  iron  would  be  dellroyed  much  fooner  by  oxidation, 
and  their  foldering  would  be  fufceptible  of  detaching  itfelf  by 
the  eflfe^t  of  a  moderate  heat. 

Finally^  it  appears  to  me  that  this  report  ought  to  be  as  pub- 
lic as  poflible, 

'  In  a  letter  to  the  Edltort  of  the  Annalei  dc  Ciiimie,  No.  123. 

3X.  IN 


To  Mr.  NICHOLSON. 

WooLichf  March  22,  n(i2* 

K  your  Jouriul  j>ubUlhcd  the  \ft  (f  this  monih,  I  find  a  Iclt 
from  Dr  Prieftlcy,  in  which  he  fill!  defends  Uie  old  do^rine  i 
phlogif^on,  but  with  very  Utile  fuccefs ;  for  having  addition 
difliculties  to  flrug^lc  with,  he  has  been  under  the  neccfHty  < 
adopting  new,  and  fomctime^  contradi^ory  opinions,  in 
Oblervitjoni  of  cxpIarvatioHs  and  defence;  For  example,  k  i*  now  his  opuii^ 
that  all  metallic  calces  contain  water  and  litUe  or  nothing  elC 
and  that  charcoal,  uniting  with  water,  fornnboth  fixed  and 
flammable  air ;  for  as  this  fubflance  contains  the  elements  of 


that  meultic 
calces  conr^un 
ihtic  addition 
except  writer* 


both  kinds,  nothing  but  water  U  wanted  to  enable  them  totali^^ 
the  form  of  air.     It  h  almoft  impollible  to  ar^ue  agarnll  fud^l 


tot  when  re 

duced  by  mere 


flrange  fappohtious  and  loofe  realbning^  as  thefe.     However, 

let  us  fuppofe  water  to  be  the  ontv  fubitance  contained  in  ox 

ides;  if  fo,  heat  alone  ought  to  re%'ivc  at  leafl  fome  of  then 

and  in  tnis  cafe  nothing  but  water  (liould  be  feparated.     Nc 

h^t'thcvTffod  *^^^  *^^^^  ^^*'"^  revives  fcAcfdl,  particularly  thofc  of  merculj 

pure  oxigen,       and  the  perfeft  metais,  h  a  fatl  ftifficiently  afcertained ;  bill 

toThc^'lVof**  ^"^^'1^^*^  wat^f*  we  obtain  the  purest  oKigen  gas,  the  quantifj 

weight,  vd  DQ   of  which  added  to  the  revii^l  tnela!,  amounts,  as  nearly  l 

''*^'  pofTible,  to  the  weight  of  the  original  oxide ;  even  from  the  i 

of  manganefe,   fo  diflk  till  to  reduce,  a  prodigious  quantity  ^ 

tlie  pureft  oxigen  gas  may  be  procured  by  a  moderate  heat; 

and  when  the  oxide  has  been  previoufly  reduced  to  powder 

and  well  dried,  by  a  heat  nearly  red,  no  water  whatever  can  be 

perceived  :  in  this  cafe,  too,  the  quantity  of  the  oxigen  gas  dif- 

engagcd,  will  be  found  to  corrcfpond  very  nearly  with  the  Udk 

of  weight  in  the  oxide* 

Ifcalces  contain      How  is  it  pofTiblc,  tlien,  that  thefe  phenomena  can  be  ex- 

watcronly,  [hen  pia[,je^i  gn  tlic  CLippofUion,  "That  all  the  calces  contain  little 


pfodtttclbc  fun« 


*  Philof.  Jcmrnal  L  131, 


"  or 


b 
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o?«  TMit  oocTaisnr 

*•  or  nothing  elfe  but  water  f"  when  not  a  particle  of  water  thing  by  heit 
is  to  be  feeii  during  the  revt\'aJ,  or  partwl  revival,  of  the  me- ^'^ '^*'*  **  ^**^ 
lals  from  their  oxides  in  clofe  vcfir-J*,  Let  u%  however,  con- 
iidcr  ihis  fuppofition  in  another  point  of  view  ;  which  is,  that 
if  water  only  were  contained  in  thefe  oxides »  then  the  gas  ob> 
tained  from  a  laixture  of  them  and  rharcuwl,  Ihould  be  the  very 
fiime  as  that  procured  from  molllened  charcoal ;  but  the  con-  contrary  to  hd* 
trary  of  this  I  have  clearly  pro\'ed  to  be  the  cafe  (fee  Phil* 
Journal,  vol.  v.  quarto,  p.  6.) ;  and  this  wa*  one  o(  the  princi- 
pal faufts  which  led  to  the  difcovery  of  the  gsfcouK  oxide. 

I  (hall  here  ja(l  enumerate  a  few  of  the  propertic*  h)  which  Emiirjerarton  < 
ihefe  gafcs  may  be  readily  diilinguiftied,  being  deduced  from  a  clfi^y^^vkj  U 
niimber  of  experiments  often  repeated  with  uniibrm  refults.  ^i(to\*%  -  a^Jt  u' 
FIrft,  tl»en,  the  fpccific  gravity  of  the  gafcou<  oxide  of  carbon  |>Iit^,|  J^tj^il 
is  no  lefs  than  double  diat  of  the  gas  obtained  from  rnoi^ened  cirbon^te } 
charcoal,  being  as  30  to  l+.a.     Secondly^  The  proportion  of  fatuMtinj  mH| 
oxigcn  neceirary  to  faturate  the  gafeoiin  oxide,  ii  to  that  re-  ''^'^   '  "^**'  •  '■ 
quired  by  the  hydrocarbonate  as  ti  to  44»H,  or  I  to  3>  nearly 
cflimating  by  quantity.     And,  tJiirdly,  which  is  tJie  moii  dif-md  prndodi  of] 
tinguirtiing  properly  of  the  whole,  the  fame  quantity  of  oxigen,  ^^''i**!^!^  *^*** 
Aippole  1  ^  parts,  whicb»  when  combined  with  tl>c  gafeous  ox-  tion*  of  axig«ttJ 
ide  of  carbon,  produces  from  S6  to  44  parts  of  carbonic  actd 
[according  to  tlie  purity  of  the  oxide),  will,  when  combined  to 
faturation  with  the  hydrocarbonate,  produce  only  12  parts  of 
,tlie  fame  acid^  accompanied,  however,  with  much  water,  pro- 
ceeding in  part  from  tJie  hidrogcn  in  the  charcoal,  of  which  all 
common  charcoal,  it  would  appear,  contain  a  certain  propor^ 
tion  (fee  P.  Jour.  No.  53.  p*  210  and  2i  1,  and  alfo  the  Table 
<»f  Afialyiis,  &C«  p*  8.  No.  59^)     iyiirely  gafes  having  proper- 
ties fo  elfentially  different,  can  never  been"  '       "       '     fame. 

Dr.  Priedlcy  remarks,  that  tiiere  is  a  coi  >  rence  DWctzntm*  In 

in  Uie  qualities  of  heavy  intlammable  air,  depend  mg  not  only  '*^'*5'  inflim* 
on  the  fubllance  employed^  but  alfo  on  the  flages  or  periods  of  by  Dr.  FrieaJr 
the  procefs  itfclf  *.     Now  I  ba\-e  found  that  thefe  variations 
never  take  place  in  any  remarkable  degree  but  wiien  charcoal  are  found  onTyJ 
is  employed  in  Ibme  form,  and  that  even  then  the  diflerences  **^^"  <^li»fcc«l  i 
chiefly  depend  upon  the  imperfect  ilate  of  the  charcoal ;  for  if  and  ino«or  Isfk 
good  charcoal  be  expofed  lo  a  red  heat  in  clofc  vefleh  during  import  i 
10  or  15  miuuteSj  and  tlien  mixed  whiltl  hot  witfi  die  fubAance 


•  f.  Jouro.  No.  3.  (OaO  p.  l^J. 
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be  hydrocirbn 

tttei  arc  much 
hter  than  the 

ifeous  oxidr, 
I  they  afford 

»tcr  by  coirn- 
buftion  with  ox< 
ifien. 

Eiioneons  qtu)- 
tition  and  le- 


to  be  employed,  likewifc  hot  and  completely  dried,  the  varl^^ 
(ions  in  the  qualities  of  the  gafes  will  be  much  lefs,  tJic  prind* 
pal  ditierence  depending  upon  the  proportions  o(  tlie  carbonic 
Hcid  and  the  inflammable  gales ;  but  the  gafes  from  pare  char- 
coal, either  a! one  or  moiftened,  never  have  any  of  the  diftin* 
guilhtng  cJiara^ers  of  the  gafcous  oxide,  being  always  much 
lighter,  yielding  bulk  for  bulk  when  faturated  with  oxigen,  not 
more  than  one-tliird  of  the  carbonic  acid  gas  aflbrdcd  by  the 
other.  What,  however,  diilingui flies  thera  ftill  more  com- 
pletely, is  the  large  proportion  of  water  generated  by  the 
combuftion  of  the  hydrocarbonate  in  oxigcn  gas;  for  the  gal* 
eons  oxide  when  pure,  or  burned  under  tlic  fame  circum- 
ftances,  never  produces  the  leaft  fenfible  quantity  of  this  fluicL 
In  mentionmg  the  circuuiAances  of  the  production  of  the 
galeou<J  oxide  of  carbon  from  the  meLnllic  calces  and  charcoal, 
&c.  Dr.  Pricfllcy  has  fomchow  mis-ftjted  both  the  meaning 
and  words  in  what  he  calls  a  quotation  from  the  Jirft  paper ; 
this  palTagc  in  hn  letttT  is  as  follows  (fee  p,  132,) :  *'  After 
''  repeating  my  experiment,  which  he  found  to  be  ju/1,  Mr, 
•'  Cruicklhank  did  tlie  fame  with  the  calces  of  the  oLhcr  mc^ 
"  tals,  as  zinc^  copper,  &:c.*'  and  then  concludes  (p.  4.)  "  tftat 
•'  in  ALL  Ihtfe  cafejt  the  air  muft  come  from  the  partial  ii^cmnpo-^ 
"  fttion  of  the  carbonic  acid  by  ike  calx,  ivhm  vaiJitd  to  a  fiigk 
**  temperature :"  Then  the  Dr*  goes  on  and  adds  ;  "  But  the 
"  hi  Terence  that  I  iliink  is  more  naturally  drawn  from  lliem  is, 
*'  that  all  thefe  calces  contain  much  water,  and  little  or  nc^- 
*'  thing  elfe.^'  Now  the  palfagc  from  which  this  quotation 
appears  to  have  been  taken  (for  there  is  nothing  in  p.  4.  e>i- 
a^Iy  limilar  to  it),  does  not  foUow  tlie  account  of  the  experi- 
ments with  the  calces  of  the  metals,  &c.  but  is  an  infercnct 
drawn  firom  the  iirft  experiment!;  made  with  the  carbonates 
and  the  iron  fcalcs.  1  fhall  infer t  this  palTagc,  and  leave  the 
philofophical  reader  to  judge  for  himfelf  of  the  accuracy  of  the 
ftatement  and  tlie  jufniefs  of  tlie  cone lulion.  '*  Conceiving 
•'  that  in  thefe  experiments  *  the  gafeou5  oxide  raufl  proceed 
**  from  the  partial  decompofiLion  of  the  carbonic  acid  by  Uie 
*'  iron  when  raifed  to  a  high  temperature,  I  tlunight  I  fbouM 
**  fucceed  better  by  employing  iron  lilings  in  place  of  the  grey 

*  Alluding  t«  ihcfe  made  with  the  carbonate  of  barytes  and  iron 
fcales,  or  impcrfc^  grey  oxide* 

4  **  oxide. 


I 
I 


I 


••  oxide,  as  tbefe  would  have  a  greater  affinity  for  oxigeii/' 
From  the  above  ft  at  ement  the  inifreprcfentation  both  of  the 
eKpIanation  and  words  muA  be  maniiell,  and  the  iiifci  tion  of 

» Ihe  word  all  is  curious  enough.  (Eflay  on  Gafeous  Oxide,  Jkc. 
Pbtlos^  Journal^  vol.  v.  quarto*  p,  4.) 

In  ihe  experiments  made  with  the  mixtures  of  carbonate  of  Fif>ng"n'lchtlltl 
lime  dried  as  much  as  polTible  and  metallic  tifin^^,  the  Dr.  ^^"qj. '  j>"[jJ|L^ 
conceives  that  the  gas  rauft  have  been  produced  by  the  water  to  afford  a  gas 
^hich.  Ml  remaining  in  the  carbonate,  had  united  with  the  p^^il^ftj^*^ 

^  phlogiflon  of  tiie  me(al,  and  palfed  over  in  the  form  of  inflam-  witcr. 
mable  js^s,  mixed  with  the  fixed  air  feparated  from  the  chalk. 

If  the  inflammable  gafcs  were  produced  in  thefe  cales  by  the  if  fu,  the  gas 
water  feparaUng  from  the  eartli,  and  paffing  over  the  red-hot  «^S»^tto  be  the 

I  ,  .       ,       r  /.  o  1  1         !rt        111        1  /*  fjme  «  With        - 

^  metal  ui  the  form  of  fleam,  then  they  mouJd  be  the  very  lame  fiiingiandwatefiJ 
f«s  that  obtained  by  pafling  the  v^apour  of  water  tiirough  a  red- 
hot  iron  tube ;  but  it  k  well  known,   the  gafes  thus  produced 
are  fo  tar  from  being  the  ikme,  that  they  are  extremely  differ* 
cnt   in  all  their  properties;  for  the  hidrogen,  or  light  inllam-  ^"^  tHI* Is  thc_ 
mable  atr^   produced  by  ihe  decompofition  of  the  water  in  fl^^jj  ^ndflrm 
pafTing  through  the  tube,   k  Ihe  lightell  of  all  aeriform  fluids,  t*'«/f^  by  com* 
B'nd,  when  combined  with  oxigen,  there  is  not  the  lea/l  ap-       °"' 
pearance  of  carbonic  acid,  and  nothing  formed  but  water.    On  whereaj  the  ga< 
tlie  contrary,  the  gafeous  oKide  procured  by  heat  from  a  mix-  [^^"?  o*^<J«  « 
1  lure  of  the  dricR  earthy  carbonates  with  metalhc  filings,  is  the  flinimablc  ga*, 

lieavieft  of  all  known  infiammable  gafes,  and  when  united  with  '"*}  prciducti 

I  1*1  7  - 1       t  t     •       wbomc  gii  by 

pxigcn,  produces  nothing  but  carbonic  acid,   there  not  being combujlioai 

Ihe  leaft  appearance  of  water.     It  is  impolTible,  therefore,  that  ^*^  »  w'^^* 

Ithefe  heavy  inflammable  gafes  ftiould  be  produced  by  water 

Imlone,  in  any  flate,  ading  upon  pure  metals  j  for  the  gafes  ob- 

jiained  from  the  decompoiUion  of  this  fluid,  whether  from  the 

fotuiion  of  metals  in  dilute  acids,  or   from  their  atlion  on  it.s 

I  vapour  when  raifed  to  a  red  heat,  are  always  of  the  fame  na* 

[tare,  being  pure hidrogenou* gas. 

Dr.  Fn  ell  ley  obferves,  thai  before  F  admitted  that  the  iron  Rccapitufirioo 

Lor  its  calx,  raifed  to  a  high  temperature,  could  decompofc  the^^        "pp«* 

Carbonic  acid  in  this  experiment,  I  fliould  have  tried  whether  carbonic  jcidgn* 

it  would  do  it  in  any  other.     This  remark  clearly  proves  that  pa^«d  *vvf r  ig* 

he  had  not  feen  the  fccond  efTay  on  the  jrafeous  oxide,  &c.  in  oxigen  lo  the 

vour  Journal  for  the  month  of  AuguJl,  in  which  a  procefs  is  ""*^"U  ^nd  wa« 

defcribcd,  where  this  acid  is  decompolcd^  even  in  its  gIlfeou^i  j^^jj^jj^^j^p^, 

form,  by  pafling  it  repeatedly  through  a  red-hot  iron  tube  filled  idc# 

ill 
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tn  tbe  middio  with  iron  wire.  Bladders  iiiled  with  this  gi« 
were  allacbed,  by  Aopcocks,  to  the  extremities  <^  the  tubCi 
After  the  middJe  of  the  tube,  placed  in  a  (umwce,  had  been 
Fnade  red  hot,  the  gas  was  repeatedly  pa  fled,  and  very  flowly, 
from  one  bladder  to  tiie  other.  During  thh  palTage  it  was  ex»i^| 
pofed  t4»  a  very  ex  ten  five  furface  of  red-hot  iron ;  and  in  one^* 
of  the  laft  experiments  made  in  thjs  manner,  after  forcing  the 
gas  through  the  tube  backivard-*  and  f<»rwards  50  time*,  ffiui 
parts  in  ^ve  of  the  carbonic  acid  gas  was  converted  into  j 
feous  oxide;  the  gat  upon  the  whole  was  a  little  dtmtniihc 
The  iron  wlre^,  after  tlie  ojXTalion,  were  covered  with  i 
fame  diining  crull  as  if  the  ileam  of  water  had  palled  m'c 
them  I  and  in  fad  they  were  oxidateti  or  calcined  to  a  eertain 
extent,  in  confequcnce  of  feissing  from  the  carbonic  acid  a 
proportion  of  its  oxigcn  fuflicient  to  convert  it  into  the  inter- 
mediate fmte  of  an  oxide  '^^ 
Dr.  P*  could  not      The  method  by  which  Dr,  Prieilley  attempted  to  decom- 

dccompofccit-    pgfg  i^Q  carbonie  acid  gas,  by  healins:  pieces  of  iron  with  a 

baoic  itid  by  the  f  ,         ,.     .  .  ,  Vi^,  ,     ,         V  ,    ,  .      « 

burning  glafs       *^"^  placed  in  it,  could  not  pimbly  have  fucceeded,  at  Icaft  to 

with  iron,  be-      any  fenfible  degree  ;  for  the  heated  air  when  left  at  liberty  to 

of^ffnitcd  furface  afcend,  would  not  remain  in  contadl  with  it,  nor  cvcti  near  ii 

wai  iftfufficicftt.  for  a  moment :  thus  every  portion  of  air.  being  unconHneil^ 

would  expand  prodigioudy,  lb  that  very  little  of  it  could  come 

or  remain  in  contad  with  the  heated  metal.     In  the  experiment 

above  related,  tite  gas  wa^  computed  to  pafs  feveral  times  over 

a  furface  of  red-hot  iron  of  fome  extent ;  yet,  notwitiiflanding 

this,  a  considerable  time  was  required  to  produce  any  remark* 

able  decomposition  in  the  acid  ;  a  circum fiance  which  prove* 

tfiat,  in  tiie  method  employed  by  Dr.  FriciUeY^  no  fenfible  de- 

Srmpler  method  compofjtion  could  have  been  produced.     Tfiere  is  bkewife, 

u/decompofiog    jn  my  fecoiid  EUay,  another  method  ftill  fimpler  for  decom- 

^^   ^  pofing  the  carbonic  acid  in  its  gaft^us  ftate  f.     All  ihc  oxid> 

ible  metals  are,  when  railed  to  a  high  temperature,  capable  of 

decompofing  it  more  or  lefsj  but  zinc   is  by  far  tlie  moll 

powerful,  owing  no  doubt  to  its  greater  affinity  to  oxigen. 

ThwRh  mere     ^^'  Prieftley  atks,  if,  in  the  experiment  with  the  finery  cinder 

beat  dots  not       and  charcoal,  the  oxigen  to  form  the  carbonic  acid  fhould  come 

from  tnerT^tin-  ^^^^^  ^^  ^*^^*  ^^^  '^  *^  ^^  ^  expelled,  as  hcat  alone  %vill  not 

iftd'the  ittrtc-        *  ^°^  *^^  particulars  of  this  expciimcnt,  and  the  mode  of  con- 
«kmof  cbvcoit   dueling  it,  fee  ihis  Jotimal,   quarto  f.  No,  55.p.?0?. 
»*y>  t  No,  55.  p.  309, 


'  m  tS 


4 


do  U,  Sic,  Sec?  But  here  he  has  forgotten  that  the  affinities  of 
bodies  are  remarkably  varied  by  change  of  temperature^  aijd 
that,  in  all  reduQions  of  metallic  oxidcsi,  the  carbon  of  iIk:  «' 
charcoal^  when  raifed  to  a  high  temperature,  unites  witli  the  **  ^'^  '  ^^** 
oxigen  of  tlie  calx  in  contequence  of  increafed  affinity,  and 
forms  with  it  carbonic  acid  gas  and  gafeoas  oxide.     That  this  Re<l  otidc-. 
is  Uic  cafe  is  romarkably  proved  by  dillilllng  the  red  oxides  <>tXrd"21rbotk 
mercury  and  lead  with  charcoal ;  for  thefe  oxides  wc  know  acid  and  oxide. 
contain  a  large  proportion  of  oxigen;,  which  may  be  feparated  S?'^**?^***^^ 
by  heat  alone,   but  when  heated  with  charcoal,  nothing  butmentt, 
carbonic  acid  and  gafeoui  oxide  conie  over,  becaufe,  in  this 
cafe,  the  whole  of  the  oxigen  being  in  its  nafcent  flate,  com- 
bines, even  at  a  low  temperature,  wilh  the  charcoal,  and  pafles 
over  in  the  form  of  cart)onjc  acid  gas  mixed  with  the  gafeoas 
oxide*     Tiiere  are  fomc  circumftances  accompanying  the  dif* Dc^iw^i**** 
tillation  of  charcoal  with  thelc  metalhc  oxides,  which  areeaitly 
reduced,  and  at  low  tem|>eratiire«,  not  altogether  uninftruflive, 
ajid,  in  my  opinion^  unanfwerable  by  the  fupporter*  of  phlo- 
gitton.     In  thefe  proceflbs  the  proportion  of  gateous  oxide  to 
carbonic  acid  gas  is  but  fmall,  being  in  general  about  one- third 
or  0R€-fifth  of  the  whole,  and  for  the  moil  part  ii  obtained  juil 
before  or  at  the  time  the  mixture  becomes  red  i  It  is  always 
aorompanied  with  a  torrent  of  carbonic  acid  gn**.     At  the  in- 
fant the  metal  is  revived,    the  ga<t  either  ceafes  entirely,  or 
comes  over  very  (lowly  j  but  on  increafiftg  the  heat,  it  again 
makes  its  appearance,  and  is  now  fo  far  from  containing  ga* 
feoas  oxide,  that  il  Is  peculiarly  light,  not  mixed  with  any  fen- 
fible  quantity  of  carbonic  acid  gas,  and  yields,  when  laturated 
with  oxigen*  bttta  very  fmall  proportion  of  this  acid  gas. 

The  following  tUdsmay  be  dnvwn  from  thefe  experiments; 
Firft,  It  would  appear  that  a  much  greater  degree  of  heat  is 
necelTary  for  the  proper  pioduction  of  the  gafeous  oxide  than 
for  the  carbonic  acid.  Secondly,  That  oxigen,  in  its  nafcent 
(late,  may  unite  with  carbon  at  lof^  than  a  red  heat,  and  form 
carbonic  acid  ;  as  Is  clearly  proved  by  the  prrniefs  with  die  red 
oxide  ol  mercury  and  charcoal.  The  galeous  oxide  appears 
likewife  to  be  produced  at  a  very  low  heat* 

I  have  now  taken  a  view  of  all  the  arguments  which  Dr*  c&nduia^ 
Prieftley  has  brought  iorward  in  defence  of  his  iormer  opinions, 
but  dial  1  at  prefent  make  na farther  obfervation  on  this  fubjcft, 
leaving  the  argument  and  fad  to  l>e  decided  by  yourphilofophi- 
cal  and  chemical  rc;iders.-^I  am,  SIR,  S>cc. 


The  fubjcfl  rc- 
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On  the  new  Planet  Ceres. 

To  Mr.  NICHOLSON. 

S  I  R^  Farfm*t  Green,  April  3,  1802, 

I\T  the  conclufjon  of  the  memoir  concerning  the  new  planet 
Cere<i,  which  yoa  did  me  the  honour  to  publifli  in  your  lall 
numtxir  of  the  Fhilofophical  Journal i  a  want  of  leifure,  and  th^ 
length  of  the  communication,  were  alledged  as  reafons  for  mj 
not  concluding^  at  tliat  lijne,  the  whole  of  the  obfervation 
which  I  had  to  offer  on  the  ilihjcdl :    I  beg  leave,  tlicreforc^l 
now  to  refume  the  cxarni nation  and  detail  of  thofe  paniculanj 
whici^  remain  yet  to  be  treated  of. 

About  four  years  ago,  when  I  was  inventing  a  mechanical  ' 
contrivance,  by  w1>ich  the  equation  of  the  center  and  true 
eft  equation  from  diilance  of  a  planet,  or  any  number  of  planets,  might  be  cx- 
fbe  eccentricity,  hibited  in  an  orrery,  I  difcover cd  that  the  natural  fine  of  half 
the  greatcfi  equation  of  any  planet,  is  equal,  or  very  nearly  equal, 
$0  the  decitnal  figures  which  reprrfent  the  value  of  a  vulgar  /rac-^H 
Hon,  compofid  of  the  ecfotirivity  and  mean  difiance  q^'tkai  planet  «H 
For  inAance,  if  we  take  the  mean  diftance  of  the  earth  from 
Ihe  fun  at  lOOCMXi,  and  tlie  eccentricity,  according  to  La'^h 
Jande,  at  1681,395,  the  fraction  'r^"^**  converted  into  »f 
decjmaj  expreirion   of  tlic  lame  value,    is  01681593;    and» 
omitting  the  decimal  point  and  three  lall  figures,  we  ftiall  have 
01681  for  the  natural  fine  of  0°  57'  47,6",  which  arc  difteri 
orJy  about  haffafecond  from  one  half  of  the  grealeft  equation, 
as  given  in  the  tables  of  the  third  edition  of  Lalandc's  Aitro* 
nomy.  r  ^^ 

The  procefs,  in  the  form  of  an  analogy,  will  be  thus:  Af  ^^ 
the  mean  di/lance  ;  is  to  unity  ;:  fo  is  the  eccentricity  :  to  the 
natural  fine  of  ^  the  grealeii  equation. 

This  analogy  will  apply  to  all  the  otlier  planets,  as  may  be 
feen  in  the  fuL>joined  table^  which  1  have  calculated  from  the 
mean  di fiances  and  eccentricities  given  in  LaJandt:'*3  Aftn 
nomy,  and  copied  by  Mr^  Vince,  except  in  the  inftance 
Ceres,  the  data  of  which  planet  are  taken  from  the  elemenl 
of  Gaufs. 


Ta^Ueed  nutn- 
bcTi  to  flicw  ita 
conefpondcrtcc 
m  all  cbeplitieti. 
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Plmeci. 

Vulgir  Frac- 
tion 1. 

Decimal*,  or 
Nat.  Sines. 

Corrcfpofj4ent 
Arci. 

Half  the  gwateft^ 
£i]uatJon,   1750, 

Mercuf) 

VMi 

,20551 

U   51    'Sh9 

n  50   0 

Venui 

7»jJj;iT 

,00688    1 

0  23  38,S 

0  23  40 

Earth 

■  6  1 1,39  s 

,01681 

0  57  47,6 

0  57  48,2 

Mars 

ritm^h 

,09308 

5  20  26,9 

5  20  20 

Ceres 

T7  61Td 

,02981 

I   42  2S,96, 

Jupiter 

,0+807 

2  45   18,6 

2  45    19,13 

Saturn 

Vflrtm 

,05622 

3   ]3  22,7 

S   13  2L 

Georgian 

tmn. 

,04733 

2  42  45,5 

2  43  38 

iti  ccccntricit). 


In  ihi*  table  the  greatcfl  difference  betwetfn  the  arcs  coo-  Remirk  con- 
tained in  the  fame  line  of  tlie  two  hil  columns,  h  thai  in  the  1"^*°^  "**" 
line  of  Mercury  j  but  k  may  be  worthy  of  remark,  that  hilt  the 
grt^ateft  equation  of  this  planet,  according  to  Dr.  Halley's 
taUle<,  h  11**  51'  18''|  and  alfo  that  Lalande  him felf  made  a 
new  determination  of  the  dements  of  Mercury's  orbit,  as  re- 
lated in  the  "  Memoire!;  de  Tlnftitute  Nationale"  of  Parii 
foT  the  **  fourth  year  uf  th«^  Republic  j"  in  whith  the  grand 
equation  is  given  23*^  4t/  45"< 

Here,  then,  k  appears,  that  the  greatcll  equation  of  the  Henct  the  greit- 

new  planet  Ceres,  which  corrcfponds  to  the  eccentricity  af-  Ccr«^*ar'if/ 

{igned  by  Gauf-s,  and  copied  into  the  ditfereiit  Journals^  is  figiied,  doc«  not 

about  3«  25',  inftead  of  9^  27'  il";  fo  that,  as  I  hinted  be-5^"'i^"f  **^ 

fore,  either  the  eccentricity  is  almoft  two  thirds  (00  tiitk^  or 

tlic  grcateli  equation  aim  oil  two  thirds  too  much,     I  mean  not 

at  prefcnt  to  enter  into  a  geometrical  demonftration  of  the 

analogy  which  I  have  ufed  in  procuring  the  above  tabulated 

reiuits ;  but  leave  it  to  exercife  the  ingenuity  of  your  mathc- 

maticai  readers,  fome  of  whom  will  probably  be  induced  to 

favour  you  and  the  public  with  a  demouflration,  as  a  feparate 

article.     I  will,  however,  juft  prove  to  the  reader  the  ace  u*  Proof  of  th<  ir* 

racy  of  the  inference  I  have  made  with  refpefl  to  Ceres,  by  f"J^y  o^'tbi* 
r    I         ..^  J  .    y.       r  x*r      ,      \  ^  t     .  ,,    inrcrcnccj  by 

jneaos  ot  the  dhpiic  ht;pfHhffa  ot  Ward,  which  is  generally compuation « 

allowed  to  be  a  convenient  approximation  to  be  ufcd  for  ^^  elliptic  Hy« 

finding  the  equation  of  a  planet^  mtlcad  of  cither  tiie  dired  or  Ward* 

tentative  methods  which  arc  more  accurate,  but  much  more 

intricate* 

Vol.  IL— Mav,  1802.  E  By 


B^  the  elliptic  h}'polhe(is,  the  analogy  for  converting  mcao 
into  equated  anomaly  is  (imply  this ;  A$  the  aphelion  difitmct : 
is  to  iht  perihelion  difianct  ii  Jh  is  the  tangeiit  f^/  half  the  mean 
anomaty  :  to  the  tangent  qf  Half  the  eqtutted  anomaly ;  and  the 
difference  between  thefe  two  anomalies  condiLutcs  the  equa- 
tion itfelf.  Now,  it  is  wdl  known  to  all  who  are  conveifiini 
in  the  theory  of  planetary  motion,  that  in  the  projection  of 
any  elliptic  orbif,  a  circle,  dcfcribed  from  tlie  focus  in  which 
the  fun  is  fuppofed  to  be,  with  a  radius  that  ii  a  mean  pfo- 
portronal  between  the  major  and  minor  ferai-axes,  will  cut  the 
ellipje  tn  two  points^  which  Cliall  be  the  points  vf  mean  dijiance  ; 
or,  which  iH  the  fame  thing,  the  points  where  the  equation 
becomes ^fliiiwic/ry,  and  confequently  where  it  is  a  ntajcimum. 
It  is  alfo  equally  well  known  to  pradlicaJ  aAfonomers,  and 
calculators  of  an  ephcmeris  that  the  equation  varies  very 
flowly  for  man}'  degrees  both  be  to  re  and  after  the  points  of 
mean  anomaly  eorrefponding  to  the  grealeft  equation;  and 
likewife  tliat  thcfe  pomts  fall  a  little  be)ond  the  lirfl  quadrant 
from  the  aphelion,  or  three  degrees  of  mean  anomaly,  by  a 
quantity  which  depends  upon  the  eccentricity  of  the  orbit. 
In  the  orbit  of  Mercury  tlte  point  of  mean  anomaly,  when 
Ibe equation  is  greaiefl,  is  nearly  at  10^^  from  the  aphelion; 
m  that  of  Venus  it  is  between  90**  and  9 1 » ;  in  that  uf  tlie 
Earth  about  91*  ;  in  that  of  Mars  about  97*  ;  in  that  of  Jupi- 
ter and  Georgian  between  9H°  and  94^;  and  in  that  of 
Saturn  about  94-°*  Hence  it  may  be  inferred,  that  if  the 
grcatell  equation  of  Ceres  be  3**  25',  the  fa  id  point  of  mean 
anomaly  wifj  be  about  92** :  but  tlmt  if  the  equation  be  9^ 
27'  41'',  it  will  be  about  96°  ;  namely,  fome what  Hiort  of  that 
of  Mars,  the  great^ll  equation  of  which  is  1 0*  40^  4(/', 

Let  us  try  now  w^at  Uic  greateft  equation  will  be  upon  both 
f tip  portions  fucceOivrelj'j  according  to  the  fimpk  elliptic  hypo- 
thtfis. 


As  the  aphelion  diflancc  (27673+825)  28498 
Is  to  the  perihelion  difl.  (27673—825)  26848 
So  is  the  tangent  of  46°  (y  •)  ^  mean  anom. 


Log. 
4,45 4S1 
4,42891 
tO«0]51$ 

14,44407 
4,45481 


I 


I 


I 


To  the  tangent  of  {  eq,  anom.  44^  17'  nearly         9,9S92^ 
Then  92*— 3 a**  34  =3**  26*  ii  the  greateft  equation. 
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Again,  fuppoficg  the  point  of  mean  dilUnce  to  be  at  96*, 
we  have  in  that  cafe. 

As  the  aphelion  diftance*  28198     -     -    -     -    *     4,45481 

Is  lo  tke  perihelion  dii!.  2bS48 4,42891 

Sois  the  taQgenLof  4b^        -.-.-*     *  10,04j56 

14,47447 
4,46481 

To  the  tangent  of  46^  17'  nearly  -•-..!  0,0 1 966 

Tben  96**— 82^  34'=S**  2^  is  the  greateft  equation,  as  be- 
fore. 

Hence  it  is  indubitably  proved,  that  the  equation,  as  given  *rhe  eqtia&5~ 
b)  Gaufs  is  much  too  gteat  for  the  eccentricity  ;  and  it  ap-  ?  ^  great'for 
pears  alCot  according  to  what  has  been  already  allerted,  that  the  «cccotridty| 
the  equation  at  92'  and  96**  of  mean  anomaly  is  naarly  the  m 

/time;  that  is  to  fay,  the  difference  will  only  be  in  iheficonds*  ™ 

But  ihe  greateft  equation  of  a  planet  is  ufually  determined  *5  *•  !^'!°^** 
from  a  feries  of  obfervationi  antecedently  to  the  calculation  of 
the  eccentricity  :  therefore  tlie  error  which  has  been  dete^ed 
may  be  in  the  eccentricity,  and  not  in  the  equation  j  in  which 
cale,  by  revcrfing  the  analogy  already  ufed,  we  fhall  have 
this  calculation,  viz.  As  unity  :  mean  di Ranee  27673  ::  natu- 
ral fine  of  4*'  4?*^  hO^'  or  08247,4  ;  22S2/i  for  the  requifite 
eccentricity.     But  it  will  be  moO  eafy  lo  determine  in  which  ^*  f*»'«  ^       -^ 
of  the  two  eteraents  the  error  has  been  committed,  when  the  ^  pciitJ"wheo 
whole  period  has  been  accurately  afcertained.  detennined* 

When  it  was  mentioned  in  tlie  former  paper  on  this  fubjed,  Orcrvattoni  of 
that  oppofi lions  and  conjundions  were  of  importance  to  ^  oprofiti^t^^ 
abfer%^ed,  the  reafon  was  omitted  to  be  explained  ;  which  is,  their  ii6. 
that  when  a  fuperior  planet  i^  in  oppofition,  or  an  inferior  one 
in  conjundion,  the  obfer\^ed  geocentric  longitudes  arc  alfo 
heliocentric  longiludes,  witliout  calculation  or  reference  to 
dillance  and  eccentricity;   becaufe  in  fuch  relative  iituatioiM 
there  is  no  parallax  of  the  orb  :  and  it  is  well  known  to  a(lro- 
nomers,  tliat  when  an  oppofition  happens  at  live  place  of  mean 
di dance  of  a  fuperior  planet,  ha^f  the  difference  between  the 
heliocentric  place,  by  calcdation  of  mean  motion,  and  of  the 
place  as  obfcrved  at  tliat  time,  h  equal  to  the  greateft  equation. 
The  13th  of  March  ult.  was  the  day  on  which  the  aftronomcri 
on  the  continent  predided  that  an  oppa£tion  of  Ceres  wouM 

£2  <oc9ur| 


)^  by  the  dmcrencc  ot  Ihe  mean  dail^  oiotions  ot  the  eartJi 
I  other  planets.     Thus :  taltmg  the  mean  daily  motion  of  ■ 
res  at  770,7376",  accordmg  iu  Gaiifs,  and  of  the  earth  at 


octur ;  but  It  mu0  have  happened  on  the  2Sd,  as  I  calculate 
from  Von  Zach's  little  ephemeris  continued  fortvards  ;  vlas 
when  the  geocentric  plane  was  about  182^.  The  aftronomcr. 
who  has  an  obfenatoryj  and  has  noted  the  e^^ad  time,  w ill  do 
well  to  make  the  obfervation  public. 
Application  ta  The  mean  time  which  elapfes  between  two  fucceffivc  oppf>- 
thepbaetCercf*  fiiJons  or  conjunClions  of  a  planet,  as  feen  from  the  earth>  is 
called  a  fynodic  revolution,  and  is  determined  by  dividing 
360^  by  tliQ  diflbrence  ol  the  mean  daily  motions  ot  the  eartli 
and 

Ceres  at  770,7376",  according 

5S'  8,33",  according  to  Lalandc,  we  have  TjTrX^^'S  ^.-•^^f^ 
days  nearly  for  the  whole  lynodic  period,  on  a  fa  p  pod  lion  tliat 
the  motions  are  both  equable  thioughout  their  orbitu;  but  their 
refpeclive  di fiances  from  their  aphelia  at  the  time  of  op poti lion 
mufl  be  njade  the  argumeiit  of  a  correftif>n,  either  additive  or 
fubti  a^ive,  as  the  cafe  may  be,  to  determine  what  a  fynodic 
period  would  be  if  both  motions  were  equable.  Now,  if  wc 
fever fc  this  pro(  efs,  we  can  jufl  as  eafily  gain  the  difference 
of  the  daily  motions  betu  cen  that  of  the  earth  and  other  pla- 
nets, and  confeqaently  the  whole  period  of  the  latter,  from 
having  only  the  earth's  daily  motion,  and  ohjlrred  Jjnodic  pi* 
riodf  for  360**,  divided  by  this  period  in  days,  gives  the  dif- 
ference wanted  at  once,  which,  fubtra^ed  from  the  daily  mo- 
lion  of  the  earth,  gives  tlmt  of  the  other,  if  il  be  a  fuperior 
planet ;  but  if  an  inferior  one,  thai  difference  muft  be  added  i 
and  the  more  nearly  the  two  daily  motions  approximate  (a 
each  other,  the  longer  will  be  the  rcfpe^iive  iynodic  revolu- 
tion. In  the  inftance  betbre  us,  if  we  fuppofe  the  whole  cor- 
rc<^ed  fynodic  revolution  of  Ceres  to  be  1 66,6  days  from  oh* 
fervation,  we  *hall  have  ^^^  =  2777,5924"  for  the  diffcrettct 
to  be  fubtrafted  from  3548,3 :i"  the  earth's  mean  daily  motion, 
which  will  leave  770,7370"  for  the  mean  daily  motion  ot* 
Ceres,  as  before  ;  by  which  if  we  divide  360**,  we  (hall  have 
the  whole  tropical  period  ^  I^Hi*^  Vi^  8"  49'.  But  it  rematns 
to  be  obferved  what  a  whole  fynodic  period  of  Ceres  mety 
prove  in  reality^ 

Supfrahng  the  epoch,   or  mean  heliocentric  longitude  of 

Ceres  to  have  been  2S.  17**  36^  34"  on  January  J,  ItJOi,  the 

day  of  its  difcovery,  as  is  flated  by  Gaufs,  and  the  pbce  of 

tlic  Aphelion  10  S.  2d**  27'  3a",  Llic  mean  ajiomaly  muH,  on 
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his  fiippofition,  have  been  at  that  time  5  S.  *2l**8'56" 
that  it  had  paired  the  place  of  mean  motion  about  either  1 9' 
'  •  or  15*,  accorctinglj  as'  we  make  the  greatell  equation  3**  25' 
or  9^  27'  41"  :  theTi,fore  the  daily  motion  was  nearer  a  mean 
uiotioit  than  it  hai  been  ever  fince ;  and  it  will  be  yet  fome 
months  before  it  arrives  at  its  place  of  mean  motion  in  the  op- 
pofitc  h?lf  f  t  its  orbit ;  which  pbce  is  either  2^  or  6^  fliort  of 
the  ninth  llgn  of  anomaly,  accordingly  as  we  take  the  eccen- 
tricity. Let  us  fuppofc  now  the  whole  period  to  be  upwards 
of  1 6^1  days,  as  has  been,  perhapis  prematurely,  determined; 
one  fourth  of  this  time  had  elapfed  on  the  2itli  of  February 
laH  ;  on  which  fuppoiilion,  the  vtcan  anmnal^  muft  then  have 
been  ad\'ant.ed  juJl  thrct  Jigns  from  (he  original  filuation ; 
namely,  it  mud  iiavebeen  upwards  of  6S,  21**,  at  which  rate 
llie  planet  had  paifed  llie  perihehon  by  a  fpacc  of  time  anfwer-. 
ing  to  21**  of  mean  motion,  which  is  about  98  days;  therefore 
the  18th  of  November,  1801,  muf!  have  been  tlie  day  on 
which  it  was  at  the  perihelion^  or  place  of  great  eft  velocity  ; 
but  at  that  time  the  planet  zvas  ioji,  and  we  are  not  in  pof- 
fcllion  of  any  obrer\ation  of  it  nearer  that  time  than  tlie 
7  th  of  December  following,  when  Baron  Von  Zach  rc-dif- 
covered  it. 

The  continuance  of  any  planet  in  the  firfl  quadrant  from 
aphelion  is  longer  than  in  the  fecond  quadrant,  by  a  fpace  of 
time  which  correfponds  to  the  whole  equation,  taken  at  three 
ijgns  of  mean  anomaly  ;  in  which  lltualion,  it  has  been  already 
obferved,  tiiat  the  equated  or  apparent  motion  is  alfo,  as  nearly 
as  may  be,  a  mean  motion  j  if  therefore  the  equation  at  three 
(ign*  be  divided  by  the  mean  daily  rate  of  motion,  we  (hall 
have  a  fpace  of  time,  which,  added  to  one  fourth  of  the  whole 
period,  and  fubtraOed  from  another  fourth^  will  give  nearly 
the  refpedtve  times  of  continuance  in  the  firft  and  fecond 
quadrants  of  anomaly  :  Hence  arifes  tliis  rule  for  finding  the 
two  femicircles,  refpe^ivefy  bifefled  by  the  perihelion  and 
aphelion  points,  viz,  divide  four  times  the  equation  at  three 
figns  of  anomaly,  (which  may  be  the  greatell  equation  where 
the  eccentricity  is  fmall),  by  the  mean  daily  motion,  and  the 
quotient  will  be  the  number  of  days  that  the  planet  continue* 
loffiger  in  the  femicircle  from  nine  to  three  ilgns  of  anomaly 

■  tl>an  from  three  to  nine.     For  inftance,  if  we  take  the  equa- 

■  tlon 

■ : 


from  which  the 
pofitioii  of  the 
apfKlet  are  de« 
Sliced,  Uc*  &c« 
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tion  of  Cere*  tt  3**  2a^  we  (hall  have  ?V^^^  =  65,S5  days 

fiu'  the  time  of  continuance  in  the  feraicirde  embracing  the 
aphelion,  longer  ihan  in  the  remiclrck  which  is  bife^ed  by  the 
perihelion :  but  if  we  take  the  equation  at  three  figas  =^  9^  25', 
£^ewhat  lefs  than  the  greatefl  equaiion,  in  this  cafe,  b^  reafon 
oPtlie  increafed  eccentricity,  we  fliall  liave  the  excels  of  con« 

tinuance  ^"^^^t  =  175,95  day*. 
77*'  7S76  ^ 

This  fuggeff  jon  may  be  worthy  the  notice  of  the  practical 
aftronomer  j  for  when  a  variety  of  obferv^ations  are  taken  of 
the  new  planet  in  the  different  quadrant^  of  its  orbit^  and 
the  correfponding  time?  recorded,  it  will  be  no  diflkiiJt 
taflc,  when  equiciiilant  geocentric  longitudes  are  converted 
into  heliocentric  longitudes,  to  obfen-e  what  feinicircle  of  the 
ecliptic  correlponds  to  that  half  of  the  orbit  in  which  the  pla* 
net  has  continued  lojtgrfi ;  the  middle  of  that  femicircle  will  be 
the  aphdion,  and  the  two  extremities  will  be  three  and  nine 
figns  of  anomaly :  Alfo,  the  mceft  qf  duration,  above  the  time 
occupied  by  the  other  femicircle^  multiplied  by  the  m^an  daify 
nmtion,  will  be /oar  tima  the  equation  at  three  and  nine  figns 
of  anomaly  very  nearly ;  and  as  tins  equation  is  very  little  fhort 
of  the  greateft  equation,  the  eccentricity  may  likcwife  be 
found  by  either  of  the  methods  already  defcribcd ;  Thus  the 
form  and  elementary  points  of  the  orbit  may  be  gained  by  & 
ferie^  of  obfervations  converted  into  heliocentric  places,  eveo 
by  the  projedton  propofed  in  the  lafl  memoir  on  this  fubjeft, 
and  thcfc  deiormmations  may  be  cof reded  by  a  comparifon  of 
them  with  the  refults  deduced  from  the  properties  of  an  ellipfe, 
which  are  here  purpofely  omitted,  left  a  more  minute  and 
fcientific  dcfcription  of  intricate  calculations  fliould  rather 
puzzle  than  inform  the  generality  of  readers*. 

It  remains  yet  that  fome  obfervations  be  made  relative  td 
Jhe  pofinon  ot  the  orbit  of  a  planet.  There  are  many  methods 
of  afcLTtaining  the  nodes  of  a  planet's  orbit,  from  calculation 
grounded  upon  obfervations;  but  the  fimpleft,  when  it  is 
praOicitble,  is  to  convert  the  geocentric  into  the  heliocentric 
place  ai.  tljc  lime  when  there  is  no  latitude  by  obfcrvation,  for 

*  Sec  Labnde^s  ind  Mr.  ¥ince*«  Aftroni>my  |  and  alfo  Profcflbr 
Robiibn  OQ  the  Geo.  SiduS|  in  the  Edin*  Tranf*  vol*  I*  1788* 
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the  bcllocentric  place  will  be  the  place  of  the  node,  afcending 
or  defcending,  as  the  cafe  may  bt%  which  wdl  appear  by  a 
fubfequent  obfervalion ;  but  when  the  place  of  a  planet,  when 
croiling  the  ecliptic*  cannot  be  obferved,  the  middle  point  be- 
tween ivi^'Q  fqtml  north  ind  Jhuih  latitudes,  gained  by  obfcn^a- 
tion,  will  give  the  node. 

The  heliocentric  fatilude^  when  a  planet  is  juH  90^  from 
each  node,  is  the  mealtirc  of  the  inclination  of  its  orbit,  and 
IS  eafily  obtained  from  the  obferved  geocentric  latitude,  taken 
in  that  fituation,  by  the  analogy  already  deleribed  ;  or,  other- 
wife,  the  greatefl  heliocentric  latitude  may  be  acquired  from 
an  obfervation  of  a  geocentric  latitude  and  longitudinal  di(^ 
tance  from  the  node,  Urns :  When  the  earth  is  in  the  line  of 
the  nodes,  the  analogy  will  be,  as  the  fine  of  the  di^trence  ef 
the  tangitudcH  of  the  fun  and  pkmet  fttm  from  the  earth  :  radiut  ii 
tans^mt  rfthe  geocrntrk  latitude  :  (anf^e/it  qfthe  inciifmtion. 

The  two  days  on  w  hich  the  earth  will  be  in  the  line  of  the  Dayt  wbea  ite 
nodes  of  Ceres  will  be  June  12.  and  December  13.  this  year,  ^^^fi  ***f^|* 
But  il  14  beyond  the  propofed  intention  of  tliis  popular  memoir  nndei  of  Ccrei* 
to  enter  into  all  the  minutiBC  of  calculation^^  were  die  requifite 
data  before  me;  hut  only  to  point  out  the  methods  of  applying 
obfervations  for  determining  the  iize,  form,  and  pofilion  of  a 
p!anet*s  orbit ;  it  may  not,  however,  be  unworthy  of  notice, 
before  I  conclude,  lo  remark,  that  the  afironomers  on  the  The  early  deter- 
continent,  who  availed  themfelves  of  die  earlieft  obfervations  "i""!^'°''»  ^• 
onl^  for  determining  an  approximate  fet  of  elements  of  Cefes,  bitofCcrci  were 
were  enabled  to  do  this  from  noticing  that  this  planet  became  T^^  ^"*^  ^*i 

^  *  irationvT  pofi* 

fialwnmy  between  the  10th  and  1 1th  of  January,  1801,  when  tiou. 
its  elongation  was  known  by  obfervations;  for  it  has  been 
fhewn  by  writers  on  artronomy,  that,  upon  a  fuppofition  of 
circular  urbiti^,  the  tuf^cnt  of  tfte  eton^atitm  u  equal  ta  the  find* 
diameter  of  the  orbit,  divided  by  tht  ftiuure  root  of  that  ftmi* 
dimnettr  -^  \ . 

Your's,  8cc. 


4 


APPENOIYI, 


56 


on  THE  VBW  PLAVST  CSKBt. 


APPENDIX. 

Apra  10,  1802. 
Since  the  precedmg  (Miper  on  the  planet  Ceres  was  written, 
Mr.  Ed.  Trooghton  has  put  into  my  hands  the  dnpficate  of 
another  letter,  fent  to  him  by  the  Baron  de  Zach,  and  ad- 
drefled  to  Sir  Jofeph  Banks,  Bart,  which  I  underfiand  has 
been  read  at  a  meeting  of  the  Royal  Society,  and  which  I 
(hall  here  tranfcribe*,  on  account  offome  remarks  whicji  I 
have  to  make  upmi  it.  (Copy,) 

Seeberg  Objtrvatory  near  Gaika,  Feb.  20,  1802. 

"  DsAa  Sia, 

MwlvMi  Bs-      "  I  had  the  honour  to  fend  to  you  my  obfertrations  of  the 

M  vM  Zaclu  jjg^  pUnet  Ceres  Ferdinandea  roside  in  January,  here  I  take 

the  liberty  to  fend  the  continuation  of  them  made  in  February. 


'sHsiTolftr. 


iSoi. 

lle«fi«iM 

Ap.kW>tACceiu 

App.  Dec. 

iBSccbof. 

OOlCITCa. 

dSLted. 

Feb.  3 

15*  40'     S5"S. 

188«  42'   13,05'' 

12*  40^  5''N. 

4 

15    36      41,4 

188     42    36,30 

5 

15    32     45,1 

188     42   30,15 

12    50   25 

9 

15    16      43,7 

188     38      3,90 

13     14    18 

19 

14    34      46,7 

187     58    27,90 

14    20     3      I 

Dr.  Gaufs  has  corrected  his  elliptical  elements  of  the  orbit 
upon  my  obfervations ;  here  is  what  he  has  found  fince  my 
laid  letter  to  you. 

Epoch  for  the  beginning  of  the  year  to  the  meridian  of 
Seeberg  .... 

^Jif»}b<.thfidereal,         .-.- 

Created  equation  of  the  center 

Inclination  of  the  orbit 

Logarithm  off  axis  major        0,4424742 

Eccentricity  of  the  orbit  0,08 1 4064 

Mean  diurnal  heliocentric  and  tropical  motion      769^,7924 

With  thefe  elements  of  the  orbit  all  the  obfervations  made 
by  Mr.  Piazzi  in  Palermo,  from  Jan.  1,  till  Feb.  11,  1801, 


77« 

27'  36,5'^ 

25 

57     15,0 

80 

58    40,0 

9 

20      8,0 

10 

37    56,6 

^  The  letter  was  fcnt  open  to  Mr.  Troughton  for  the  exprefs 
purpofe  of  copying  and  communicating  the  fame.  W.  N. 

agre^ 
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agree  perfectly  wefl,  and  witliin  a  few  feconds ;  and  my  ob* 
fervatioiis  are  reprefenlcd  by  them  ihus : 


Setbetj  obfcrT- 

R.  A.cAkuUted* 

Dtfc,  jDeclin.  cjIcuL  |   Differ,    1 

1?01,  Dec.  7 

17  »*   33'  29,2'^ 

^   J, 4^' 

i8a2,Jan*  U 

186     45    47,6 

—  2,3 

16 

187     27    38,8 

—  14,4 

22 

188        6    18,2 

—  7,6 

Of          *t 

25 

188     20    37,2 

-2,0 

11   56  58,4 

+35,4'^ 

26 

188     24    37,0 

*i2,5 

I                    2S 

188     3i    25,7 

—  12,1 

12     9  55,% 

+  14,3 

29 

188     34    14,1 

—  4,0 

30 

188     3^?    33,4 

—  5,5 

12   19  19.S 

+  19,1 

31 

188     38    S^,S 

—  7,1 

12  24  15,3 

Feb,  3 

188      42      7,8 

—  5/i 

12  39  5^,^ 

~n,4^ 

As  lliefe  elements  agree  hilherto  fo  well  vviLli  the  heavens^ 
the  foltowiiig  ephemeris  cElcukted  upon  lliem  for  the  next 
month,  will  probably  do  the  fame,  fo  1  annex  it  here  lo  point 
out  to  tire  Englilb  obfer\  er^  tlie  place  where  they  have  to  look 
for  the  Ceres, 

Pofiiion  qfilit  Ceres  for  Midmght  Mean  Time  in  Scetfcrg 
ObjlrCGtar^, 


Ephoneni* 


1H02. 

R,  A.  ill 

«<cgrc«» 

Dec 

^N. 

R*  A,  in  Time, 

March  1 

186° 

41' 

15<? 

30' 

12'*  26^  45" 

4 

186 

11 

15 

50 

J2    24    45 

1               7 

185 

39 

16 

10^ 

12    22    36 

10 

1      185 

5 

16 

29 

12    20    18 

13 

184 

28 

16 

47 

12     17    53 

1              *^" 

,     183 

51 

17 

4 

12     15    24 

19 

183 

13 

n 

19 

12     12    50 

22 

182 

34 

17 

33 

12     10    15 

25 

181 

55 

17 

44 

12      7    40 

28 

181 

17 

17 

54 

12      5      7 

31 

189 

39 

18 

1 

12      2    37 

April  3 

180 

3 

18 

6 

12      0    12 

6 

178 

29 

18 

10 

11     57    54 

I  This  planet  wilj  come  in  oppofition  to  the  fun,    March  17 

in  the  afternoon.     At  ihe  fame  time  thn  heavenly  bfidy  wiil 
be  in  its  greatell  proximity  to  the  earth  =^  i  ,6025,  and  there- 
fore 


i 
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fore  the  moft  frnvoarable  time  to  look  for  its  iudlitet,  itiheti 
are  any,  to  meafurc  its  diameter;  and  to  examine  iti  nehi- 
lofity.  Abont  this  time,  the  planet  will  aUb  be  in  its  gieatefl 
geocentrical  latitude  s=  17^  9^,  and  a  little  later  (he  will  have 
her  greate/l  retrograde  moti6ti,  about  13  min.  in'  right  tffeed^ 
fion  per  day.  The  north  declination  will  increafe  till  ihit  bi^ 
ginning  of  April/  and  about  the  9th  o(  the  lame  month  the 
▼mble  llgfatof^^'on  ^  declination  wiU  commence  to  the  foath.  It  ap» 
Ccrci.  peared  to  me  that  the  Ceres  has  fome  change  of  light ;  I  im- 

puted it  at  firil  to  our  h^  afmofphere  this  winter,  but  Mr. 
Schroeter  of  Lilienthal,  and  Mr.  Others  c£  Bremen^  fent  me 
word  that  they  have  obferved  the  &me,  and  they  bdieve  that 
it  is  the  planet  which  is  fubjcd  to  fdch  changes  of  light.  Mr. 
Herlchel  will  tell  us  bed  whether  it  is  fo.  I  have  fome  hopes 
to  find  the  planet  in  ancient  catalogues  of  ftars.  Mr.  BMIier 
was  very  near  it  m  tlie  year  1779.  The  famous  oomet  of  thirt; 
y«ar  ran  juft  over  the  northern  wing  of  Virgo,  as  now,  ilid 
the  new  planet  was  not  very  fiir  diflant.  If  the  comet  had  at- 
tained two  months  fooner  the  completion  of  Virgo,  Mi*.  McS^ 
fier  mufl  in&llibly  have  obferved  the  Ceres  then,  becaufe  he 
determined  all  the  little  flars  in  the  vicinity  of  the  comet ;  the 
planet  would  have  been  in  the  way  of  the  comet,  and  fo  of 
courfe  he  would  have  catched  the  little  planet  in  1799. 

If  my  obfervations  are  acceptable  to  you,  dear  Sir,  only  a 
little  hint,  and  I  (hall  continue  with  pleafure  td  give  you  fur« 
ther  intelligence. 

I  am, 
with  the  greateA  efieem  and  regard, 
very  refpeflfully, 
mod  honoured  SIR, 
Your  obedient  humble  Servant, 
FRANCIS  BARON  DE  ZACH. 
Lieut.  Col,  and  Dire&or  of  Seebfrg  Ob/crtatary 
near  Goiha  Saxony.'* 

REMARKS. 
Reiasrki*  ^  •  ^®  difbnce  which  correfponds  to  the  logarithm  of  f 

axis  major,  viz.  0,4421-712,  is  2,769964,  the  earth's  radius 
being  unity. 

2.  The  whole  tropical  period  firom  tlie  mean  daily  helio« 
centric  tropical  motion,  769,7924/",  is  1683'  ld>>  4-1'  56,S\ 

3.  The 


^ir  trt^  ttwr  I'lAH'i'T  eVi^Ei- 
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The  fynodk  revolution  cxjrrerpondttig  to  this  motion  U 

4.  The  lime  of  opposition  cou!d  not  be  on  the  17  th  of 
March  as  ftated  in  this  letter,  but  about  the  ^3d,  as  has  been 
mentioned  before,  beraufe  it  \va<  on  that  day  that  the  diffe- 
rence of  die  right  afcenfions  of  the  fun  and  Ceres  was  180*^, 
even  according  to  the  BaronN  own  table  :  the  error  feems  to 
have  arlfen  from  reckoning  the  point  diametrically  opfiofite 
Ccrei  to  be  nearly  two  decree's  Jhort  of  the  equino^ial  point, 
inftead  ol  the  fame  quantity  orcr,  when  the  right  afcention  of 
Ceres  was  about  1 82^  :  the  other  circumftance<i  alfo  depen- 
dent on  the  moment  of  oppofition  mull  therefore  be  attributed 
to  the  2Sd  inflead  of  tlic  17  th, 

5.  On  receiving  thefe  lall  correfiions  of  Dr.  Gauf<i  I  was  Caufc  of  the 
at  liril  furpritedto  find  fuch  a  trifling  alteration  made  with  the  »rp»"*«difi. 

^  grecmcnr  or 

grcatcft  equation  and  correfponding  eccentricity,    after  the  fwne  dcdodioM 

error  which  I  was  confident  1  had  deteded:  but  I  have  now  o*^  the  luthor, 
^1  t  r      r   ,  if  ,     ,    ^         and  the ekmcncr 

round  out  the  caule  oi  the  apparent  dtlcrepancv,  which  fome  ©f  Mr.  Giuft. 

ftrcfst  has  been  laid  upon  ;  the  mean  diflance  and  eccentricity^ 
f  now  perceive  are,  contrary  to  the  ufual  mode  of  exprelllon, 
given  in  terms  q\'  different  dammmiions :  the  mean  difianct  has 
been  given  in  term^i  whkh  fuppofe  the  radius  of  tlie  caTih\ 
orhk  ffy  be  unli^,  and  the  ecccntridtj/  is  given  in  term^  which 
fuppole  the  radius  of  the  orbit  of  Ccrcf  to  be  unity^  inftead  of 
its  proportional  radius  2,769964.  Profeflbr  Robifon  on  the 
contrary,  in  his  approximate  elements  of  Georgian  expreffed 
the  mean  diflance  and  eccentricity  in  terras  of  the  fame  deno- 
mination, which  i*  alfo  done  by  Lalande,  Vince,  and  other 
eminent  aftronomers  with  refpccl  to  the  other  planets.  Let  us 
try  now  what  the  grealcft  equation  will  be  by  tlie  elliptic  hy- 
potheQ<«,  when  uniijf  is  madt^  the  radius  of  the  orbit : 

A»  the  aphelion  di fiance  (I +,08140)  1^08140 — 4,033S3 
If  to  perihelion  dillancc  (1 — AHi  VO)  9186 — 3^96313 
So  is  tang :  of  i6*  \  mean  anom  ;  -  10:,0-t»'J56 


To  tang  :  i  eq.  anom  s  43*^  M  33,6" 


4,00869 
4,03383 


9,97486 
Then  48<^  2^  38,5'' -^  2  =86^  41' 72'';  and  92*  —  B6* 
41 '  7//'  =  9?  Ig'  5^3"  is,  Lhe  greateft  equation. 

2  Alfo 


00  EiKoium  roE  KAitiiro  watb». 

Alfo  by  the  tabnlaled  method  m  have  yj^ls  s  08140, 
which  is  the  natuiml  fine  of  4^  40"  8,27"',  or  half  the  greattft 
eqnatioii  9^  SO"  16^1'^  whkh  ia  not  9"' above  the  coneaioa 
orDr.Gaaft. 

6s  Hence  it  appean*  that  the  eccentric  point  in  the  pro- 
jedion  of  the  orbit  of  Ceres  flionM  be  a  little  left  than  yV  ^ 
the  radius  from  Ibe  centnd  poiot  S  (Plate  XIII.  Fig.  I .}  which 
lepreMnts  the  fiin. 

W.  P. 


XI. 
Dejbriptian  qfa  very  cheap  Engine  Jbr  raifiag  Water,     In  a  Let* 
icrfrihn  Mr.  H.  Sae  JEant  qfWkitehaoen,  to  Mr.  Ta  yloe« 
Secretary  to  the  Society  for  the  EncouragcmieiU  qf  Art9.^ 
SIR, 

1  AM  fenfible  that  the  liUle  engine,  a  drawing  of  which  ac- 

Gompaniei  this  letter,  can  lay  no  great  claim  to  novelty  in  its 

principle;  nevertheleft  it  is refpedfblly  fubmitted  to  the  con- 

fideration  of  the  fociety,  how  hx  its  fimplicity,  and  cheapnefs 

of  conflru6tion,  may  render  it  worthy  of  their  attention,  with 

a  view  to  its  being  more  generally  known  and  ufed  in  fimilar 

cafes. 

Hdilitof  Irton-      Irton-Hall,  the  feat  of  £.  L.  Irton,  Efq.  is  fituated  on  an 

HaU  6o  fcet  a-   afcent  of  ^\iy  or  fixty-one  feet  perpendicular  height ;  at  the 

'foot  of  which,  at  the  didance  of  about  140  yards  from  the 

offices,  runs  a  fmall  dream  of  water.     The  objed  was  to  raife 

this  to  the  houfe  for  domeflic  purpofes. 

To  this  end  a  dam  was  made  at  a  fliort  dillance  above,  ib 
as  to  caufe  a  fall  of  about  four  feet ;  and  the  water  was  brought 
by  a  wooden  trough,  into  which  was  infer  ted  a  piece  of  two- 
inch  leaden  pipe,  a  part  of  which  is  feen  at  A,  plate  2. 
IVIeriptioii  of         The  dream  o{  this  pipe  is  fo  directed  as  to  run  into  the 
the  engine.    A  bucket  B,  when  the  bucket  is  elevated :  but  fo  foon  as  it  be- 

bucket  IS  fuf-  J    r  f         I         n  ^  '  .  n  • 

pended  atone  g^^^^  ^^  deicend,  the  ft  ream  flows  over  it,  and  goes  to  fupply 

end  of  »  beam  the  wooden  trouffh  or  well  in  which  the  foot  of  the  fbrcine 
and  a  counter-  /->!  n     j         r  .l        •     i       • 

weight  at  the  P^^fip  C  Itands,  of  three  mches  bore. 

other  end.  D,  is  an  iron  cylinder  attached  to  the  pump  rod,  whicli 

the  bucket  and  P*^^^^  through  it.     It  is  filled  with  lead,  and  weighs  about 

ter-weighti      '  *  ^^<^^  the  Tranfaaioos  of  the  Society,  for  1801,  page  255.  The 
filver  medal  was  given  to  th^  loventor. 

240  lbs. 


240  lbs.  This  h  the  power  which  works  the  pump,  and  forces 
the  \^*atcr  through  420  feet  of  inch  pipe  from  the  pump  up  to 
the  houfe. 

At  E  is  fixed  a  cord  which*  when  the  bucket  comes  to 
within  four  or  five  inches  of  its  hm'cft  proje^ion,  beconjes 
ftretdied  and  opens  a  valve  in  the  bottom  of  if*  through  \%hkh 
the  water  emptier  itfelf. 

I  beg  leave  if*  add,  that  an  engine,  in  a  great  degrt-e  fimi- 
lar  to  this,  was  erefled  fome  years  ago  by  the  late  James 
Spcdding,  Efcj.  for  a  lead-mine  near  Kefwick,  with  the  ad- 
dition of  a  fmaller  bucket  which  emptied  itfelf  into  the  larger* 
near  the  beginning  of  its  defcent*  without  which  addition  it 
WEH  found  that  tJie  beam  only  acquired  a  Itbratory  motion^ 
without  making  a  full  and  eft'e6tive  llroke. 

To  anfwer  tliis  purpofe  m  a  more  fimple  way,  I  conflruded 
the  imall  engine  in  ftich  manner  ai  to  finith  its  Jlroke  (fpeak- 
ing  of  the  bucket  end,)  when  the  beam  comes  into  an  hori- 
jEontal  pofition,  or  a  little  below  it.  By  this  means  the  lever 
is  virtually  lengthened  in  its  defcent  in  the  proportion  of  the 
radius  to  the  cofine*  of  about  thirty  degree<5,  or  as  feven  to  fist 
nearly,  and  confequently  its  power  is  increafed  in  an  equal 
proportion* 

It  fs  evident  that  the  opening  of  the  valve  might  have  been 

effected,  perhaps  better,  by  a  [^rwjecling  pin  at  the  bottom ; 

I  l)ut  I  chofe  to  give  an  cxa6t  defcription  of  the  engine  as  it 

ftands.     It  has  now  been  fix  months  in  ufe,  and  completely 

RjiUvers  the  purpofe  intended. 

The  only  artifls  employed,  except  th€  plumberj   were  a 
[country  black fmith and  carpenter;  and  the  whole coft,  exclu- 
tlive  of  tlic  pump  and  pipes,  did  not  amount  tOj^5, 
I  am.  Sir, 

Your  humble  fervant. 


ani  thia  laft  In 

ittdefcetttworlu 
a  fm^ll  force* 
pumji* 

The  bucket  li 
made  to  cropry 

by  i  valve  »ai 
ilring . 


Contrivance  t9 

COTTipielC  th« 

itrok«. 


It  11  tery  cheap» 


Warunck  Court,  Uolborn, 
Ir.  Charles  Tayloh. 


H.  SARJEANT. 


In  another  letter,  dated  Whitehaven*  April  28,   iSOl,  Mr.  With  i  fill  o/ 
Sarjeatit  further  obferves  that  the  pump  requires  about  eighteen  i-umptkroof  **8 
gallons  of  water  in  the  bucket  to  raife  the  counter-weight,  g^lJornt  It  r»ir^i 
and  make  a  frefli   ihokc  in  the  pump;  that  it  makes  three  ^^''^^.f^^^'^^ 
ikokci  in  a  mmute^  and  gives  about  a  half-gallon  hilu  the  cif-  to  dy  nparuof 

'  tern 


S2  IVOIVt   FOIL   E«ft|]l^  W>TBK. 

SMrwd|hth^y^P<u^^<^MfiuiUQer;  when  it  ft^pfdied  «  jiffge  4tf4^ib' 
f|]rtj'««^*«t<«ether  with  work-people,  &c.  with  water  for  all  puqiofef, 
^m^upH  *"  *  fituation  where  none  was  io  be  had  .before,  .except  ibnw 
laihebad  water  from  ^  cqnunoQ  pomp  which  has  been  £iice  m-. 
moved.  But  the  above  fupply  being  more  than  fiiiBcieiit>  4hp 
machine  it  occafionally  ftopped  to  prevent  wear,  which  it 
done  by  merely  cafl'mg  off  the  ftring  of  t)ie  bucket  valve.'' 

■       j'  ■  i 

XIL 
Chmxridng  the  IdeniU^  qf  TtUunwn  and  Aii^imoa^,  ike  gahamc 
J^feds  qf  Magntti/M,  aad  other  Fhilo/ophical  Sul^eSs,     Jfy  0 

COERBSFONDENT. 


Blftoryof  the 


To  Mr.  NICHOLSON. 
S  I  R, 

/anxious  to  learn  the  particulars  as  .well  b$  the  tmtfa  ef 
the  intelligence  which  I  received  from  Moravia  conoemii^  Aft 
Tdknum  and  the  icvompqfitwn  </  water  pretended  to  hav^ 
l>een  efie^ed  at  Vienna  6y  mewu  qf  the  magnetic  Jiuid,*  I  ap- 
plied to  a  chemical  friend  refiding  there  ;  and  it  appears  tint 
this  intelligence  w«s  not  corredt.  Wlience  to  prevent  iartlier 
mliinformation  I  conceive  it  my  duty  to  haden  in  publilhing 
the  following  extrad  from  my  correr)K>ndenL*s  anfwer  to  my 
letter,  and  to  requcH  you  the  favour  of  iiifcrting  it  in  your  ex- 
cellent Journal,  if  there  be  room  for  ii. 

I  have  tiie  honour  to  bo. 
Sir, 

Your  humble  fen^ant. 

N.  N. 
London,  April  2\,  1802. 

ExtraB,  of  a  Letter  from  Vienna,  dated  30th  March,  1802. 

**  The  intelligence  communicated  to  you  from  Moravia 

concerning  the  Tellurium  and  decompofition  of  water  was  a 

little  premature,  and  is  not  farther  true  tlian  as  follows :" 

"  As  to  tlie  firfl  poiiit  Mr.  Tcharfky,  major  in  the  artillery^ 

apcrinentf  that  (well  known  by  his  refiitation  of  Tondi's  experimentsf  to- 

taunts  it  p'  obft- 

Ub  that  TeUurt-         *  See  PhiUfopbical  Jouruid^  new  Series,  vol.  I.  pag.  234. 

amis  a^^Bway*  ^  ^  account  of  this  is  given  in  Baron  BortCt  fyftcmatic  catalogue 

ff  Ikie  collection  of  foifilt  of  Mile  de  Raab  at  Vienna.    Tranfl. 

warda 
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wards  eftabllflimg  the  poffibility  of  red^ciug  bax>tes^  lime  and 
magnefia  lo  metallic  reguli,)  had  refolvcd  to  eniploy  liis  con- 
fidef able  ftock  of  Tellurite  and  UntniU  for  llie  purpofe  of  fiib- 
jecling  thefc  two  metals  to  a  new  and  clofcr  eKaiT)inati9Ji, 
He,  tliercfore,  firft  prepared,  according  to  Klaprolfi*s  manner  J 
a  regulus  of  Tellarium,  weigtmig  feveral  grains.  This  regular 
perfcdiy  agrees  witji  reguline  antimony,  QfUj  wi\h  refp€€l  to 
its  phjtficid  proper tic^^  for  inflance,  m  tJic  frai£lure,  cotoqr,  tiard* 
nefs,  fpecilic  gravity;  and  fi>  likewife  its  oxyde  p<Tf(*^Iy  re- 
fem bles  the  a nt  imon  itun  diaphorct  i  cum  abhUu  m  (lixivia  ted  white 
o^yde  of  antimony  by  nitre*)  However,  it  would  be  prema- 
ture, wiiiioul  iartlier  experiments,  in  which  Major  Tfcbartlty 
is  at  prefenl  engaged,  dirt-dlj  lo  couclude  that  Tellurium  is 
nothing  elfc  but  reguline  antimony," 

*•  Major  Tfchariky  iia*  alfo  prepared  many  ounces  of  ihe*^f«»i«m^ 
oxyde  of  Uranium,  and  will  in  a   (hort  time  reduce  it  to  a 
regular  of  confiderable  tize  for  the  purpofe  of  farther  expe- 
riments." 

**  Concerning  the  fccond  point  it  relates  only  to  an  expcri- Stippofwi  |il 
ment  of  Prolelfor  Jordtm,  who,  as  in  the  galvanic  experiment  ^  ^^^^^ 
Ibr  decompofing  water,  connc^ed  metallic  wires  immerfcd  in 
water  with  the  oppofite  pole^  of  a  magnet,  and  obfervcd  that 
an  oxydation  of  the  wires  was  cflTcdled.  But  as  this  experi- 
ment  would  not  fucceed  in  the  feveral  inflancc'i  in  which  it 
was  repeated.  Major  Tfcharilcy  and  Captain  Ldlicn^ey  are  at 
prefent  occupied  in  preparing  a  large  magnetic  apparaiu%  iu 
order  to  inliitute  a  regular  feries  of  expc<  ^uients  on  tliis  fub- 


jea; 
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Pqftcript,   Chevalier  Zflrtdriflfti  affirin>i  that  be  bas  difcovered  Lindrijni*#  «*• 
a  method  of  copying  old  writings  in  the  fame  manner,  as  of  *y  "'nJ^g*^'^*'"' 
recenliy  written  papers,  duplicates  are  taken  by  means  of  copy^ 
ing-machines-^Ht  has*  alfo  prepared   an  excellent  indelible  tuMbk  ink. 
ink,  the  compofition  of  which  he  will  foon  publini. 

J  The  proccfi  by  virhich  IClaproth  cilabhihed  the  Tellurium  as 
anew  metal  has  been  given  m  Nktolfoft'$  Joutnal,  voL  SI.  4to. 
IT^t  P»g«  273.     Traufl. 
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SCIENTIFIC     NEWS,  l^c. 

Kolivc  rejpe^ing  tfte  Difcavcr^  and  Situatian  qf  chraitieU€d  Irtm 
in  France* 

\_/.  Pontier  has  already  found,  three  years  ago,  in  the  lower 
Aips,  lome  fragments  of  chromated  iron,  out  of  its  place ; 
but  circumftances  and  the  war  prevented  him  from  difeavcring 
the  true  poliiion  of  this  new  and  curious  mineral  in  the  eartfi. 
He,  however,  at  lail  tx>und  it  in  iti  natural  place  in  a  quarrjr 
near  GalBn^  m  Llie  road  to  Cavalaire. 

Thi*  metal  is  mixed  with  a  green  ferpentine  rock>  which 
probably  owes  its  colour  to  the  chrome,  according  to  C,  Pon- 
tier's  opinion.  It  fometimes  forms  mafles  of  five  folid  dect* 
fneters  earlj, — Rulktin  des  Sc.    AV*  .57 . 

BOOKS  OF  SCIENCE, 
4  Treatt/h  on  Afiiftnotnif,  in  uhich  the  lHaHeiits  of  the  Science  art 
deduced  in  a  nalnral  order  from  the  Appearances  qf  the  Heaven 
to  an  Obfeixer  on  (he  Earth ;  dctmmjhaied  on  Afathematic 
Principles;  and  explained  by  mt  AppUcation   to  the    vario 
phenomena.     By  Ounthlis   Gregory,  Teacher  of  Mm 
tketftaiieSf  Cambridge,       Octavo,  522,  very  full  Petgit,  v:Hh 
nine  Copper  F tales,  exdufive  of  the  Preftuc,  Table  qf  Conitn 
and  Jndej,     Kearfley,  London. 

XT  mud  be  admitted  that  wu  have  few  worki  in  our  laifl 

guage  in  which  the  ex  ten  five  fcicnce  of  aftronomy  is  fully 
ireated;  and  though  we  have  fcveral  excellent  popular  com- 
pendiuins>  yet  a  work  was  wanted  in  which  a  familiar  deduc- 
tion of  the  eflfetl^  fVom  the  phenomena  lliould  be  combined 
with  tlie  driver  principles  of  nKiiliematic^t,  and  in  which  a 
large  quantity  of  ufefulandinferefling  matter  ihould  be  givcu^f 
in  the  eompafs  of  an  o^avo  volume.  Thefe  are  the  Icading'^l 
advantages  of  the  prefent  work,  beiides  that  of  iti  recent  ap- 
pearance, which  naturally  enabled  the  author  to  enrich  his 
treatife  with  the  inlerefling  difcoveries  of  later  times. 

His  order  con  fills  in  an  invenigattoii  of  the  figure  and  di- 
mcnfion^  of  the  earth;  the  ufc  and  meaning  of  die  imaginary 
circles  and  pointf ;  apparent  motions ;  caufc^  of  feafons,  &c, 
the  fixed  liars;  paralbx,  refraction,  equation  of  time;  fyf^ 
tcms  of  agronomy  ;  truth  of  the  Copernican  fvlieni;  tlieory 
of  apparent  motions;  law  of  tiie  planetary  revolutions  5  real 
oiotions,  rotations ;  phenomena  of  fecondaries ;  eclipfes,  tran* 
fits,  coinetary  phenomena;  aberration  of  light;  elements  of 
computation,  tables,  &.c.  ^c»  \..  L. 
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JUNE,     1802. 


ARTICLE    h 

Vft  the  Rev,  Mr*  PmrfonU  Anahgyfor  deducing  the  greniefi 
Equation  from  the  Eccentricity.  In  a  Letter  from  Mr, 
Olinthus  G&ecory. 

Cambridge,  May  7,  1802. 


I 


To  Mr.  NICHOLSON, 


SI  R, 


A  HE  brillianl  difcovcriei  which  have  been  lately  made  by  Infccr«ft*ng  dif- 
ailronotners  in  differeut  parts  of  Europe,  have  nattirally  pro*  ^^,0-, 
duccd  a  fpirk  ol  inqairy  in  many  perfons  who  have  hitherto 
paid  little  regard  to  fcientiik  fubjecls,  and^  at  the  fame  time, 
have  excited  ail  earoefland  ai5tive  lolit  itude  in  thofe  who  have 
made  condderahle  Advances  in  the  caule  of  fcicnte,  that  ihefe 
inquirers  be  rightly  4i reeled  in  their  puifuit.  Among  thofe 
^ho  have  \h\x%  laudably  exerted  themfelvei  in  the  promotion 
ufufeful  knowledge,  your  ingenious  correfpondent  the  Rev, 
Mr.  Pcaifon,  of  Lincoln,  (now  of  Parfon's  Green)  muft  ccr* 
tainly  be  enumerated  i  and  his  many  able  cooimunications  to 
your  Journal  demand  the  thanks  of  its  numerous  readers.     In  Mr,  r«rfon'» 


the  laJl  of  that  gentleman'^i  valuable  papers  on  the  planet  Ceres ^^^^^"^^^ '^'''  ^ 


Vov.  IL— JuNh,  13P2. 


Ftrdimndias  eH  e<|MUiiii* 


u 


€6  ANALOGY    FOU    OBDUCfVC    TH« 

ferdinoHdia,  he  mentions  a  fimple  metbod  of  deducing  Ibe 
ptaUA  eqli&tiQO  of  a  pland't  centre  from  the  exoenUictty« 
which  he  diicovered  a  few  years  ago ;  and  he  invites  your 
mathematical  corrcTpondents  to  give  a  demonftration  of  this 
method,  refpeding  the  accuracy  of  which  he  feems  to  have 
little  doubt.  In  confcquence  €>f  Mr.  Pcadba's  invitation,  I 
take  the  liberty  of  addrefTrng  you  on  the  fubjed.  It  will  (ave 
DemonftridoB  much  circumlocution  U>  refer  to  a  diagram:  let,  •  therefore, 
tlufS^^  ■^theeUipfis  APGQ  in  the  annexed  dgm  1.  PI.  VII.  rcpre- 
fent  the  dbit  of  aplantt  moving  aboat  (he  fun  S  in  one  of  the 
fbd;  aiyiletANQE  beacircledeicribeduponthema|oraxis 
of  the  orbit  as  a  diameter.  Then,  if  P  be  the  place  of  the  planet 
in  its  orbit,  A  N  will  mcafure  the  excentric  anomaly ;  alfo,  if  the 
arc  A  D  be  taken  proportional  to  the  time  from  the  aphelion, 
it  wiD  reprefent  the  mean  anomaly ;  and,  letting  fidl  the  per- 
pendicular S  T  from  S  upon  N  C  continued,  it  is  (hewn,  by 
KdU  and  many  others,  that  A  N  +  ST  =  A  D.  It  has  alfo 
been  (hewn  that,  when  the  equation  of  the  centre  is  a  maxi- 
mum in  any  orbit,  the  diftance  8  P  of  the  planet  from  the  fun 

is  =  v^S  A  X  S  Q,  and  when  this  is  tlie  cafe,  in  all  orbits  of 
fmall  eccentricity  the  point  P  nearly  coincides  with  G,  or  the 
place  of  the  planet  will  be  near  an  extremity  of  its  orbit's  jnt- 
nor  axis.  In  this  filuation  of  S  P,  it  is  manifeil  that  S  T  will 
be  almoft  coincident  with  SC,  and  nearly  cKjual  to  it;  SD 
and  C  N  will  bit  nearly  parallel ;  and  D  C  N  +  S  N  C  nearly 
equal  to  2  D  C  N  ;  that  is,  the  greateft  equation  will  be  nearly 
equal  to  2ND,  or  2 ST,  or  2SC.  But,  when  G S  the 
mean  diilance  reprefents  the  radius  of  a  circle,  as  the  angle 
G  C  S  is  &0**,  S  C  will  manifeftly  reprefent  the  fine  of  an  an- 
gle :  therefore,  as  G  S,  the  mean  diftance,  to  S  C,  the  eccen- 
tricity, fo  is  1,  or  radius,  to  the  fine  of  |  the  greatefi  equa- 
tion, which  is  the  fame  as  Mr.  Pearfon's  analogy. 
It  U  merely  an  It  is  obvious  from  this  invelligation,  that  the  fimple  method 
approAmatkm.  p^jnted  out  by  Mr.  P.  is  merely  an  appiX)ximation.  It  fup- 
pofes  that  the  orbits  are  nearly  circular,  and  will  therefore 
produce  a  refult  deviating  moft  widely  from  the  truth  when 
the  eccentricity  is  tlie  greaiefr.  Thus  in  Mr.  P*s  table  (p.  49, 
No.  V.  N.  S.)  the  greatefl  error  is  in  the  orbit  of  mercury, 
where  the  eccentricity  is  '20551  in  terms  of  its  own  mean 
didance.  The  next  greateil  error  is  in  the  orbit  of  Mars, 
where  the  eccentricity  is  *09308.    The  next  error  in  order  is 

that 
a 
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that  oi  Ceres,  where  the  eccentricity  h  '08140,  and  error  4r|". 
(Pa.  60.  No.  V.)  In  the  cafe  of  the  Georgian  I  he  error  or 
didcrence,  as  ilaletl  In  the  table,  h  uuich  too  great  to  corre- 
tpond  with  the  eccentricity.  But  here  I  conceive  there  is  a 
miftake  in  llie  determination  of  the  eccentricity  :  for,  accord- 
ing to  a  mean  from  various  aflrononiers  {Mcckmn,  Henncrt^ 
De  la  Pkec,  Zach,  aud  Bobffm,)  Uie  proportional  mean  dif- 
tance  of  the  Georgian  is  not  19\SSd2,  but  1908352.  Hence 
then,  we  have  TTofffJ  =  '01*75824  =  nat.  fine  of  2**  43^ 
S8-4'^  differing  rfe  oi  a  fecond  Ji  om  the  determination  of  La 
lande*  And,  in  the  cafe  uf  Jupiter,  where  the  eccentricity  is 
•04807,  tiic  eorrei'ponding  djlfcrence  is  ^^  of  a  letonds 
which  is  a  little  larger  than  the  former,  as  it  ought  lo  be.  So 
that  it  appears,  as  well  Irfun  Mr.  P'si  tdble  as  from  the  inveftl- 
gation,  that  this  nietiiod  does  not  furnilh  a  refult  futficicfitly 
accurate  except  when  the  ecccnLricity  is  pretty  fmaJI. 

Before  I  conclude,  I  wouhj  jtift  beg  to  remark,  that  this  The coii^dl 
method,  though  new  lo  Mr.  Pcarfon,  is  in  reality  well  kjiowu,  ^"aio^y  ta  Mi-*  < 
All  analogy  which  !■«,  in  fa61,  the  converfeof  tfiis^  though  ex- j^^o^n^ 
p  relied  raliier  Irfs  com  mod  ioo  fly,  is  given  with  a  demonftra- 
lion>  ID  La  Caiilu'H  AAronomy,    art.    147.   Vince's  Aftron^ 
art.  2SL  and  my  /^ftron,  art,  344.     And  1   believe  it  is  alfo 
given  in  the  excellent  work  of  La  Lande;  but  as  I  have  not 
that  performance  at  hand,  J  cannot  ikiw  lefer  to  the  place* 
Another  analogy  prccifcly  to  the  (ame  cfl*c^,  and  deduced 
tfom  the  fame  principles,  may  be  fcen  in  art,  249*   Book  V, 
Robertfun*s  Navigalion.  and  u/iJer   Live  artJde  EccEWTai- 
ciTY  in  Dr.  HuUt>ii->  Maih.  ami  Fhil.  Didionary,     It  mutf 
ulfbrd  great  fatisfatlion  to  a  gentleman  of  Mr.  Pear fon*s  can- 
ilotir  antl  liberalitv,  to  find  I  hat  the  analogy  which  he  atxi* 
dentally  Jhtick  out,  ii  the  coiiveilc  ol  one  which  adiinU  of  a 
iimilar  demon  f  I  rati  on »  and  lins  been  long  ufed  by  ailronomttrs 
as  an  eafy  and  excellent  approximation. 
I  am.  Sir, 

four's  with  much  refpe^, 

OLINTIIUS  GREGORY. 


F2 


II,  On 
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11. 

On  Ute  Confiru&ion  of  the  Beams  qf  Steam  Engines.     By  Mr. 
J.  C.  HoRNBtow£R.     from  the  AutJior. 

Dear  Sir, 

Miftorical  intTi-  1  BEG  leave  through  the  means  of  your  Journal,  to  lay  be- 
*^*  fore  the  public  an  account  of  the  framed  lever  mentioned  at 

the  ciofe  of  the  article  Carpentry  in  the  fupplcment  to  the 
Encyclopedia  Britannii^^  as  it  was  originally  defigned  for  an 
engine  to  have  been  ereclud  at  Amfterdam  in  the  year  1776, 
together  with  two  others,  poiroffing  every  poflible  advantage 
of  levers  confifting  of  fmall  fcantlcs. 
Theframsdie-       I  know  not  by  what  means  the  lever  above  referred  to 
^^'*ne«di  DO  ^^^^  *^  ^  conrtru6ted  with  the  diladvantages  intimated  by  the 
liole  boitain  it.  writer  of  that  article,  but  there  is  no  neccifity  for  a  hole  to  be 
Other partktt.    bored,  or  a  bait  to  be  driven  in  any  part  of  the  framing  be- 
tween the  arches,  except  for  the  chain  (lays.     The  wedges  a, 
b.  Fig.  1,  Plate  V.  thus  apphed,  would  be  an  improvement, 
for  want  of  which  a  lever  of  this  fort  in  the  hands  of  a  negli- 
gent engineman  had  one  of  its  jogejics  forced  off,  the  fliouldcr 
x>f  the  tennon,  which  was  morticed  into  the  arch,  not  being  a 
joint  by  the  eighth  of  an  inch,  or  more;  but  when  it  met  with 
the  arch  it  went  no  further,  and  continued  to  work  for  many 
years  under  a  great  load,  and  much  to  its  difadvantage  in  other 
refpe6ls. 
Dimenfioni  of  a     The  length  of  this  lever  was  21  (eet,  the  fcantles  were  12 
lever  of  indiffc-  inches  by  6  ;  height  of  the  whole  when  put  together  30  inches, 
Hjjp^  "  and  leverage  on  the  gudgeon  as  4  to  3.     This  laft  circum- 

flance  operated  much  againft  its  conftru6lion,  by  giving  addi- 
tional force  againft  the  joggle  at  that  end,  but  had   it  been 
framed  lix  inches  higher,  I  doubt  not  but  it  would  have  flood 
to  this  day  under  all  It'i  di  fad  vantages. 
Scantier  and  The  fum  of  the  fcantles  is  18  by  12,  area  of  the  fe61ion  21  o 

*<»*^-  inches,  column  of  water  in  four  litis  4-800  lb.  with  •l-'l-O  fathoms 

of  rods,  (pump  rods)  which  with  ihe  appendages  on  the  other 
end,  added  to  the  power  neceflary  to  overcome  the  refinance, 
amount  to  about  feven  tons. 
Another  con-         But  a  much  hnjpler,  and  in  fome  refpeds  a  more  advan- 

ftruaion  Fig.  2,  jageous  modc  of  framing  is  ftiewn  at  Fig.  2,  and  may  be  con- 
well  made  /I     rv    1 

llrudted 


Tiru^ed  wilh  or  with  on  Larches.  This,  witlj  little  vanatmn,  i« 
the  invention  of  a  Dijtdi  g^^tl^'man,  and  i^as  apphcd  to  the 
luad  of  a  .52  inch  cylinder  (an  atinofphcrical  engine)  it*t  up 
with  advantage<ij  which  in  |M>inl  ul  vvtjrknjanniip  al  llial  limt; 
was  perhaps  not  equalled^  and  therefore  aia|  be  faid  to  have 
been  fairly  tried. 

Tins  engine  was  calculated  to  raifc  CO^OOtl  gatlons  pi^r  uii- 
nutei  and  the  fcantles  were  18  by  12,  and  1 2  by  8,  and  where 
furh  timber  can  be  liad,  it  is  hardly  lo  be  t*\pc*ctcd  to  havtj  a 
lever  witli  greater  advantagcii  llian  thiji  lor  a  tingle  llroke^ 
a&d  where  a  double  flrokc  is  ie(|uir<*d,  it  may  be  doubled  for 
lliat  purpofe^  retaining  uHl  ib  prniciples  and  properties  as  in 
Fig.  3»  which  I  iuppofe  neejt  no  explanation. 

Ktg.  4-,  is  a  lever  conrtrticlcil  by  ai>  eminent  engineer  in 
Hungary  fume  years  fince,  which  potFeireja  very  great  degree 
of  fupport  by  the  king  poli  and  iron  braces,  but  does  not,  in 
my  opinion^  difcover  fo  macli  llience  as  the  two  preceding 
ones.  I  torgol  to  oblerve,  that  inner  archen  may  be  attached 
lo  Fig.  1.  wilhoiit  maierially  affef^mi;  its  principle,  if  ihey 
are  well  let  on  the  whole  framing,  and  bolted  to  each  other 
without  pafTing  tlirough  the  fcantle^, 
I  am,  SIR, 

Your  moil  obedient  Servant, 

J.  C\  HORNBLOWER. 
Eaft  Row  J  Ciy  Road,  TiuJHajf,  May  1 1,  1802. 
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On   the   Theory  of  Chernifiiy,     In  a  /.titer  from  the   Ber, 
J.  PaiEsiLtv,  I.L.D.  f.iLS.  4c 

To  Wm.  NICHOLSON,  Esq. 
Dear  Sir, 


In  Odober  laft  I  fent  you  a  reply  to  Mr.  CruickftiJU>k'3  ob-  Refertncc  m 

lervaliona  on  one  of  mv  arguments  in  (upport  of  the  do^rine  f^'^^f  fett**"- 
of  phlogillon,  ni  which  I  think  I  clearly  tliewed  that  he  fup- ^**^'  **  ^'  '**' 
poft'd  tixed  air  to  be  formed  in  circumllances  in  which  it  is  . 
impofliblc  that  it  ihoald  l>e  formed^  and  thai  it  is  decompofed 
hy  a  tubllancc  which  has  no  fuch  power.     Having  juli  re* 

ceived 


70  THEORY    OF    CHEMISTRY. 

ccived  a  letter  from  a  friend  in  Paris,  in  which  I  find  that 
great  account  is  made  of  the  obf«rvations  of  Mr.  Cruickfhank, 
fo  that  it  is  now  taken  for  granted  that  I  mail  accede  to  the 
new  theory,  I  beg  you  would  add  to  my  former  letter,  that 
Wf- Crvnck-  jvfr.  Cruickfhank  himfelf  abandons  the  mod  fundamental  prin- 
i  the  folcciple  of  that  theory,  which  is,  that  the  only  fource  of  inflam- 


fiwrce  of  in-      mable  air  of  any  kind  it  water ;  and  he  makes  it  not  neoeflarjr 

wh'ch  L  ^f    ^^^  *^*^ purpofe.     Mr.  Lavoifier,  treating  of  the  inflammable 

fought  efleatial  &ir  from  charcoal  and  water,  which  is  fimilar  to  that  from 

to  bis  theory,     charcoal  and  finery  cinder,  fays,  (ElemenU  ofCiiymifiry,  p.  87 

qf  the  Engli/h  tranjiation)  "  It  cannot  poflibly  be  difengaged 

from  the  charcoal,  and  mull  confcquently  be  produced  from 

the  water."    According  to  the  new  theory,  the  union   of 

oxigen,  which  is  fuppofcd  to  come  from  ♦he  finery  cinder,  with 

carbon  from  the  charcoal,  raufl  form  Jixed  air,  and  not  any 

Inference*         kind  that  is  inflammable.     Mr.  Cruickfhank  therefore  mufl 

abandon  the  new  theory,  in  order  to  maintain  his  peculiar 

hypothefis. 

If  I  do  not  receive  a  better  defence  of  this  new  theory  from 
its  able  fupporters  in  France,  I  fliall  conclude  it  to  be  inca^ 
pable  of  defence,  and  that,  as  becomes  ingenuous  men,  they 
will  abandon  it,  as  Mr.  Cruickfhank  has  virtually  done. 

I  am,  dear  Sir, 

Your's  fincerely, 
Northumberland,  Feb.  20,  1802.  J.  PRIESTLEY, 

P.  S.  I  have  not  any  Number  of  your  Journal  of  a  later  date 
than  that  for  April  laft. 


IV. 

Experiments  upon  the  tannintr  Principle,  and  BefieBions  uport  the 
Art  of  Tanning.  By  Cit.  Merat  Guillot,  Apothecary 
at  Aiixerre, 

Frouft*t  procef«    A  HE  Icdioufnefs  of  the  procefs  indicated  by  Mr.  Prouft  for 
for  obuining  ta-  obtaining  the  tanin,  induced  me  to  make  fome  experiments, 
and  to  eiKl«ivour  to  find  a  more  fpcedy  mclliod  of  procuring 
it ;  the  following  is  the  refult  of  my  inquiries ; 

I.  I 


1  iiJJufcd  ian»  in  the  iUte  of  luxe  powder,  foi  fomr  hours  infufion  of  tan 

in  water;  I  fihratcd  ihh  QaLion,  and  treated  it  with  'In^e  j|J^|^*j^*P^'^- 

water  ;  f  olitaincd  a  preripitiitc  in  coiiiitlerahle  abiimlaricts  water. 

'which  f  culleckd  upon  a  fdtre,  <lried,  and  ftjlcnvard*  treated 

nith  alcc»hcil)  in  order  to  afccrtaln  nhctbex  it  were  folablc  in 

this  mcnrtruiiiii ;  but  t]><?  alcohol  was  not  even  coloured  b)  it* 

2.   Willing  to  (ifcerUin  whi:Lher  the  lime  h;id  a  grcatt^r  a0i^  AciAt  difcnftj 

ntts  for  the  acids  than  for  the  taniiia  wiih  whiih  it  was  com-  *  P"l*"uicnt 

-  ^     ,      T       niattcr  hum  the] 

bjnt'd.  I  treated  four  drachms  oi   the   prec^ptlate  oi  wh*ch  I  linjc  i 

have  fpoken  above,  with  nitric  acid  diluted  with  water,  vvilh 

the  acid  of  a  very  gentle  heat ;  a  prctl)  brilk  elFervcfcencc 

look  place  with  a  difengagemeiit  v(  ciubonic  acid  gas;  after 

four  hours  infuGun,  I  titrated  tlie  liquorj  which  had  athiincd 

a  very  deep  tinge,  and  there  remained  upon  the  fillre  a  black 

pulverulent  fubflance,    biilliaiit,    havitjg  an  acerb  and  very 

nightly  bitter  taflc  ;  thij  retiduum  weighed  a  little  lets  than 

two  grammes. 

3*  In  order  to  afcertam  whetlier  the  nitric  acid  had  dif- bv  comWning 

folvcd  any  lime,   I   treated   tlie  iMjaid  which   I  ha^l  filtrated  ***'*  ^^'^  ^''» 

with  the  acidulous;  oxalate  of  potaili,  ar.d  1  obtained  an  abun- 

I  danl  precipitate;  on  which  account  I  conjedured,  tiiat  fiiice 

the  nttric  acid  had  ditfolved  the  hme,  (he  ftibftance  which  I 

had  obtained  upon  the  tihre  miifl  Ik;  tanin,  as  the  precipitate 

obtahit'd  by  the  mixture  of  the  limc-wuter  and  of  the  infulion 

oftaHt  was  produced  by  the  union  of  the  tanning  principle 

and  of  tlie  lime.     In  order  to  afeertain  tliis  pi>int,  I  treated 

one  portion  of  it  with  water,  and  the  other  with  alcohol ;   1  let 

lliefe  fubtlances  rnfufe  in  the  land  bath  for  twenty-four  lioufs : 

the  water  became  llrongly  coloured,  and  the  alcohol  morefo;  and  ihepolvcra- 

butatt  the  tannin  (hitherto  I  only  prefumc  that  it  is  fuch}  was  *'^'^?  *"*^*^  *** 

r  t4Aai« 

not  diifoK  ed  ;  the  afcoliol  dijfolved  only  a   liUlc  more  than 

half  of  it,  and  the  water  letn,  I  treated  thefe  two  licjuids, 
after  having  hltrated  ihero,  with  a  folulion  of  glue,  and  1  ob- 
tained a  precipitate  limilar  to  that  which  is  obtained  by  mixing 
Infufion  of  tan  with  the  Gme  folution,  but  of  a  nuich  darker 
colour^  and  a  littie  lefs  elaftic.  When  I  treated  them  with 
the  muriate  of  tin,  I  obtained  a  precipitate  which  became 
gelatinoui;  when  I  treated  tliem  with  lime-waler,  the  tauin 
combined  with  the  lime,  and  rcpr^ditced  the  t;inate  uf  hme 
I  already  formed. 

According 
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According  to  thefe  prq>ertiet,  could  I  doubt  fhst  thk  ^ 

«  puretanin?  certainly  not,  fince  it  prefentt  tbe  frme  reiiiht  u 

that  obtained  by  the  prooefs  of  Mr.  PnmiL 

BovobCMoed        If  we  wifli  to  obtain  more  pure  tanin  than  that  whicfa  la 

roc*  obtained  after  the  folutionof  the  limeof  the  tanate  ofthis  fob- 

fiance  by  an  acid,  the  infufion  in  alcohol  may  be  evaporated. 

and  we  (ball  then  have  very  pare  tanin. 

The  muriatic  add  has  prefented  me  with  the  &me  lefidt  as 
the  nitric. 
CMgeaiiRfltiMt  The  rapidity  with  which  the  upper  leathers  of  (hoes  {cmin 
^J^II^Smlu^' <r€wp<^«e)  are  tanned,  according  to  the  prooeis  of  Citisen 
ttniaa  by  die  Lequin,  who,  in  manufSidttFing  them,  contents  himfelf  witb 
Ijne^iliiiiiflC  merely  fubjeding  them  to  the  preparations  of  wafliing  and 
flefliing  by  lime  water,  without  fufiering  them  to  fwell,  and  at 
tcrwards  tans  them,  led  me  to  prefume  that  in  this  cafe  aconhi 
Innation  is  efibded  of  tanin  with  the  lime  contained  in  the 
ikin  thus  treated,  beiides  the  combination  of  the  tannin  with 
the  gelatine  contained  in  the  ikin,  which  accelerates  this  fiu 
brication.  May  it  not  be  probaUe  according  to  thb  notion^ 
that  the  fabrication  of  leather  would  be  accelerated,  if  after 
having  fubjeded  the  (kins  to  the  operations  of  wafhing  and 
fleihing  in  lime  water,  they  were  left  to  fweli  in  the  fpent  ooze 
or  water  in  which  the  old  bark,  which  has  already  ferved  for 
,  tanning  leather,  has  been  infufed.  In  this  cafe,  the  fmall 
quantity  of  tanin  diflblved  in  this  water  would  combine  with 
the  lime  with  which  the  (kin*  would  be  charged  in  proportion 
to  the  working,  and  would  form  a  tanate  of  lime.  The  fwel* 
ling  would  perhaps  be  effeded  by  this  means  with  a  little  lefs 
celerity  than  by  the  fulphuric  acid,  but  then  it  would  perhaps- 
be  preferable,  from  the  circum fiance  that  the  (kin  in  fwelling 
would  begin  to  charge  itfelf  with  tanin,  wherea3  by  the  ful- 
phuric  acid,  the  lime  with  which  the  (kin  is  impregnated, 
when  worked, — this  fubftance  diifolvcd  in  water,  the  lime,  I 
fay,  combines  with  the  fulphuric  acid  employed  to  fwell  it, 
which,  I  prefume,  muft  give  to  the  leather  a  brittle  quality* 
that  it  would  perhaps  not  have  if  tlie  other  procefe  were 
ufed.  Perhaps  alfo,  after  the  (kins  have  fwelled  in  the  ooze, 
this  completion  might  be  haftened  by  putting  them  firft  into  the 
folution  of  tan,  as  Cit.  Loquin  does,  and  afterwards  fieeping 
them  alternately  in  lime  water  and  in  infufion  of  tan,  always 
tokipg  care  to  leave  them  but  a  (liort  time  in  tlie  lime-water, 

which 


wKIcli  might  alter  fhem  if  they  were  ieft  in  it  too  \nn^.  In 
ihh  oifL?,  the  lime-wdier  with  which  the  leather  wmiltl  chargt^ 
itfelf,  would  determine  a  more  fpeedy  precipitation  of  the 
Lanin,  and  it*  unicin  with  the  lime  as  well  a.s  witli  the  ^clatinn 
contained  in  the  leather,  I  believe  alfo  that  by  thtn  mean^ 
the  leather  would  acquire  more  weight,  a  quality  in  requell 
amongfl  the  tanners,  and  perhaps  it  would  Ijecome  lefs  pci- 
meable  to  water. 

Thcfe  are  onl)'  conjeelufes  which  I  advance,  as  they  appear 
to  me  to  be  didated  by  tlie  tlieory  of  the  art  of  tanning.  In 
tills  inftance  probably,  as  in  many  others,  the  pradice  will  not 
correfpoud  with  the  tfieory.  I  recommended  the  trial  to  ma- 
nufa^lurers,  and  fliall  make  it  myfeif  when  a  favourable  op* 
portunity  offers.  Annaia  dc  Chimie,  No,  123. 
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V. 

On  the  IkftruSHon  of  the  Grub  of  ike  Cock-chafer.  %  Ed  war  l> 
Jones,  Efq.  of  Weprt-llaU,  in  Flint/hire  *, 

1  HE  grubs  of  the  cock-chafer^;  (or  brown  beetles)  are  white,  Dfcnpiltm 
about  un  inch   in  length,  and  ol   the  thickncfs  of  a  turkey^  ^^^'^^^"^^*^ 
i}uill.     When  diftiirbed  they  contract  their  length,  and  Ihcir 
bodies  dilating,  appear  like  lumps  of  white  fat  f ,  foraewhat 
oval. 

They  inhabit  fandy  and  light  loamy  fnil<»,  lie  from  about  J^'fu^tioo, 
two  to  iix  inches  deep,  and  may  be  found  in  fprtng,  by  paring 
off  die  fods* 

Th(H  phce  was  much  infeflcd  by  brown  beetles;  but  about 
twelve  yeuri  ago,  fome  labourer*  leinoving  a  bank  of  eartft, 
ejtpofed  a  bed  of  grubs,  ieveral  paces  in  length.  Many  of 
ihem  were  fcnttered  among  the  (alien  foil ;  and  one  of  the 
men  propofed  to  ft  rip  the  fiirfaoe  of  the  bank,  which  being 
done,  the  grub?  were  fc-en  Jytng  in  irrigunii;  ehaniieU,  as  if 
the  parent  infeds  had  dropped  the  <*gg>  moving  in  various 
direftions. 

•  Eutraftfd  from  a  Itttcr  to  the  Society  for  tht  Er.couragtmeiit 
#f  Art*.     Tranf.  (or  J 80 1. 

f  Hence  the  ^ritiih  name  **  Earth-L;\rd.  ' 
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74'  OV    THE    GRUB    OF   Till    COCK^CRAFEK. 

They  are  the  fa-     The  fame  man  informed  me  that  they  were  the  ^vourite 

ronntt  food  of   ft^  of  moles ;  and  he  defired  me  to  obierve  an  end  of  the 

bank  not  dripped  (being  covered  with  molehills) ;  *'  for  there 

no  beetle  grubs  would  be  found."    When  opened*  his  remark 

proved  true :-— the  moles  had  traced  all  the  labyrinths  of  the 

grubs. 

which  on  this         I  took  the  hint  for  the  prefervation  of  my  foliage,  and  have 

account  defcrTca  ever  fince  proteded  the  race  of  moles.     The  brown  beetles 

gradually  decreafed,  and  are  now  rarely  feen  here.     I  have 

not  obferved  more  than  one  or  two  (Iragglers  in  the  two  laft 

fprtngs. 

General  habits        Some  notice  of  the  habits  of  moles  may  be  acceptable  to  the 

'  Society,  as  it  has  been  faid  "  that  they  penetrate  deep  into 

the  earth  in  dry  weather;    rarely  quit  their  fubterraneous 

dwellings,    aud  have  few  enemies ;" — and  "  that  they  do 

great  raifchief  in  gardens  and  corn-grounds." 

They  are  much       I  have  always  found  that  in  hay  and  paflure  grounds,  as  foon 

^^£f^***r     ^*  ^^^  ^^^^  *^  ^'^^  enough  to  cover  them,  they  run  upon  the 

U  high*  furface,  where  they  fmd  their  food  in  the  numerous  caterpil* 

lars  and  infedls  which  in  the  early  part  of  the  fummer  crawl 

out  of  the  earth  ;  and  they  continue  above  ground  till  the  har- 

veft.     They  are  frequently  cut  by  the  fcythe  ;  and  I  have  feen 

them  at  various  times  come  out  of  deep  hay  grafs  into  places 

recently  mown,  and,  perceiving  their  expofure,  endeavour  to 

conceal  themfelves  in  the  (liom  grafs. 

Do  not  dig  deep  5      J  have  alfo  often  feen  moles  on  very  clofe  mown  grafs  and 

bare  fpots  in  pafture  land,  plunge,  when  alarmed,  among  the 

roots ;    following  their  path  (which  was  difcernible  by  the 

heaving  of  the  furface),  I  have  forced  them  out  occafionally, 

to  try  the  depth  of  the  covering,  which  was  only  a  few  (hreds 

of  roots. 

except  to  avoid       There  are  two  circum fiances  that  may  oblige  moles  fom«- 

ti^ploughor      times  to  penetrate  deeply: — difturbed  foils  in  fummer,  fuch 

as  in  gardens ;  and  ploughed  light  lands,  where  the  moles 

delve  in  purfuit  of  worms ;  and,  in  their  courfe,  they  rauft 

unroot  and  deflroy  fomc  plants ;  but  a  vigilant  gardener  and 

hufbandnian  will  prevent  much  damage. 

or  toefcapc  The  other  caufe  of  their  digging  deep  is  froft,  which  tliey 

froft,  Sec.  avoid,  or  it  would  kill  them.    I  have  found  them  in  winter, 

in  peat  foil,  two  and  three  feet  below  the  furface  ;  and  in  the 

hard   froft   of  179^3     (cutting    deep  trenches   to  feparate 

grounds,) 
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>Uncls),  I  found  mole*  fcveral  mornings*  ffjat  had  <vorked 
tlirough  and  (hllen  into  the  treiiL'he%  frozen  to  deafh, 

Tiufir  fummer  emrrfion   is  proved  by  the  birds  of  prey  :  B'rdi  of  prey 
they  defiro)'  grt'at  numbers  of  mole?.     This  year  there  were  tj^/whife  ibe 
taken  out  of  ont^  kite's  nefl  twenty-two  moIc9,  and  out  of  an-gmuod* 
othf  f  fifteen,  fomc  of  which  were  putrid  j  beiideji  many  frcrgi 
and  unfledged  birds. 

Thf  rapacity  of  the  kitei  fhewi  that  they  are  dcftrudrve 
enemies  lo  the  inole^,  which,  if  nioJes  are  ferviceable  toman, 
fliouM  be  known,  that  he  may  ilay  his  arm. 

Mole?i  are  frequently  found  dead  upon  ihcgraf^  in  fammer, 
with  marks  of  having  been  bitten,  as  if  to  iuvk  iheir  blood, 
but  with  no  part  of  their  bodies  confumed.  This,  I  fuppaft% 
is  done  by  weafch ;  and  the  following  (not  very  common) 
occurrence,  which  happened  in  the  iuminex  of  1739,  tends  to 
prove  it : — 

A  kite  was  obferved  rifing  from  the  ground  with  fome  prcv,  ricfdefit  oi  m 
and  in  (lead  of  Hying  to  an  aijj  fining  wood,  he  foarod  ahnoli^'^-  ^^^3^*1 
perpendicularly.  After  remaining  a  fhort  time  ilationary,  he 
came  gradually  down,  with  his  wings  extended  and  mot  if  m- 
M\  und  dropt  very  near  the  place  from  which  he  had  rifen  * . 
Several  perfons  who  were  near,  and  faw  the  tlight  and  ric- 
fcent,  ran  immediately  to  tlie  (pot,  and  a  weafcl  darted  from 
the  kite,  which  they  found  dead;  and  they  difcovered,  on 
examination,  tiiat  the  kite  had  been  bit  in  the  throat,  and  bled 
to  death.  Near  it  they  found  a  dead  mole,  yet  warm,  which 
wa^  bitten  in  the  neck;  and  they  concluded  that  the  weafcl 
had  caufed  tlie  death  of  b[>th. 

In  feverat  parts  of  the  kingdom  wd>ere  I  hav6  met  with  a  Brown  bevtlee 
ereat  number  of  brown  beetles,  moles  w»TC  regularly  de- "f '**'*"^"'*^  . 
itroyed  ;  and  m  SLitrordlhife,  bting  lliown  leveral  large  lree>iarc  dcftroyed. 
covered  by  beetles,  and  totally  defoliated,  I  enquire<l  whether 
they  deilroyed  the  moles?  The  aofwcr  was,  that  they  did,  or 
they  fliould  be  over-run  with  them. 

Tlic  lofi  of  foliage  not  being  of  great  confcquencc  to  the  Oiher  remarku 
farmer,  he  is  fatis/ied  that  his  turkey js  make  him  amends  in 
cither  refpcfls,  by  eating  the  brown  beetles,  of  which  tliey  ar« 
VGTy  fond,  and  which  they  fwallow  vorad«ully, 

•  A  funilar  circumftance  was  muit:oned  in  tbc  Chcftcr  pipcrt, 
three  or  four  years  ago, 

Agctl- 
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A  gentleman  informed  me  lately,  that  rooks  alfo  eat  the 
beetles. 

But  thefe  means  are  confined  to  the  winged  beetle.  It 
appears  to  me  that  the  mole  is  the  only  certain  deftroyer  o( 
tiie  grub. 

My  hay  and  pailure  grounds;  are,  ei*ery  fpring,  thickly 
fludded  with  mole  hillocks.  They  are  fcattered  in  the  ufual 
manner;  and  when  tlic  grades  are  up,  the  moles  ceafe  to 
work,  and  fcarce  a  hillock  appears  till  after  harveft. 


VI. 

Methods  qf  diminijhing  the  Irregularities  of  Time^Pieccs,  arifing 
from  differences  in  the  Arc  of  Vibration  of  the  Pendulum,  By 
Air,  EzKKiEL  Walker. 

To  Mr.  NICHOLSON. 
S  I  R, 

Lynn  Regis,  MayM,  1802, 

ChfofiofDet^s,  /\FTER  all  the  improvements  which  the  mechanifm  of 
regular  by  the  clocks  and  watches  has  received,  there  are  dill  obftacles 
«!•  which  (land  in  the  way  of  an  exacl  performance.     The  ufe  of 

oil  in  chronometers  has  long  been  complained  of,  but  ftill  re- 
mains a  neceflary  evil ;  and  that  variation  which  obtains  in  the 
arc  of  vibration  of  the  pendulum,  is  a  fource  of  much  error  in 
clocks. 
Tranfit  dock  at      The  traniit  clock  at  Greenwich  fometimes  varies  in  its  femi- 
riwln^itoaicof  ^''^  ^^  vibration  tii:enty  minutes  in  a  year,  and  a  compound 
vikratMn.  pendulum  which  came  under  my  own  infpe6lion  forae  years 

ago,  varied  in  its  arc  nearly  as  much. 
Old  remedy  for  Many  years  have  elapfed  fince  it  was  difcovered,  that  the 
the  mequabty  ot  ^^^^  vibrations  were  performed  in  lefs  time  than  the  long  ones, 
and  methods  were  ufed  to  remove  the  inconvenience.  Hu  y- 
CENs  propofed  a  method  by  which  the  centre  of  ofcillation 
might  be  made  to  vibrate  in  the  arc  of  a  cycloid,  and  demon- 
ftrated  that  a  pendulum  moving  in  that  curve,  would  perform 
all  its  vibrations,  whether  long  or  (hjQrt,  in  equal  times :  and 
others  propofed  to  remove  tlie  evil  by  a  peculiar  form  of  the 
pallats. 

Thefe 
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OK    TRK    IRRBOVtAfttTlES 


Thcfc  catilrivnuces,  l>ow  ingieniou*  focver  th«:y  may  appear  of  tittle  praai- 
in  theory,  have  not  aufwcred  any  good  purpofc  in  prAClice  j  ^^  "t^'i^y- 
biit^  wlial  may  be  »m practicable  lo  |3<?rlLirm  by  one  metiiod, 
may  not  be  iimud  \o  by  another* 

The  rpring  by  which  Uic  pendulum  is  fufpcndcd  feems  ca-  l^tofiored  remedy 
pablt!  of  receiving  fach  improvement,  a^  would  render  *^^  ^Jf^^^^h^^ij^x-. 
lan^  and  i}mri  vibrations  ifochronal,  wilhout  any  other  altera-  bility  of  the 
tion  in  the  mechanifm  of  the  clock.     This  improvement  con-  TpriTis  of  f«fpc«^ 
iids  in  cuiting  the  Ipnng  broader  at  the  top  than  at  the  hot- 
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torn,  that  it  may  not  bend  totally  at  tlie  point  of  rufpeniion. 
The  pendulum  would,  in  that  cafe,  when  lu  motion,  become 
(liorlcr  at  the  ends  of  the  arc,  confequenily  it  would  no  longer 
vibrate  in  the  arc  of  a  circle,  and  on  llits  account  there  is 
fomc  reafon  for  fuppoling  that  the  long  vibrations  would  be 
perfiirnK'd  in  k'f^tirae  than  they  were  before. 

When  this  meihiKl  is  put  in  practice,  the  fpring  fl^otild  be  Method  of  i4- 
Biade  fo  broad  at  the  point  of  fufpeniion  at  firft,  tliat  the  long  J"  °*^^* 
vibrations  may  be  performed  in  Icfs  lime  than  tlie  fliort  ones, 
and  then  made  narrower  till  all  thu  vibrations  be  prrlbrmed  in 
equal  timei.  But  I  fuppofed  that  this  method  would  be  at- 
teaded  with  much  trouble,  and  that  it  would  be  better  to  re^ 
move  the  caujt  titan  to  cminiemB  ittt  effect n. 

When  I  made  obfervations  on  the  pendulum  above-men- loflucndn^ 
tioned,  I  found  that  it  was  much  influenced  by  tlie  weather,  *^'^*^» 
III  cold  and  moilt  weather  it  moved  through  a  larger  arc,  than 
when  tlie  atmofphcre  was  dry  and  warm, 

A?  all  metals  alter  thoirdimenlions,  <ii)d  confequently  (hoirfappofi?d  m 
elaltic  force  by  heat  and  cold,  it  follovv*  that  that  part  of  ^^'t?  J^'^^'' '**^ 
clock  called  the  cmltchy  would  act  more  forcibly  ou  the  pen* 
dulum  in  cold  weather  than  in  warm ;  and  it  fccni«  probable^ 
that  this  varsuliun  would  be  greater  in  a  wcuk  crutch  i\\M\  Lti  a 
ftrong  one. 

About  {tiven  years  ago  having  «  regulator  made  by  Mr^EiperJmcjit 
James  Bullock,  oj  Holbom,  and  l>eing  delirous  of  putting  my  ^"ithategulu 
tlieory  to  the  till  of  experience,  1  h^d  the  vnttLh  made  ex- 
ceedingly Itinng,  ami  hrmly  connected  wiili  the  pallati,  that 
tlie  maintaining  power  orthecltxj;  might  be  communicated  to 
the  pendulum  uniformly  in  all  liale<i  of  the  atmofphcre.  The 
clock  cafe  U  made  very  thick  of  folid  niahog.iay,  and  upon 
the  rififig  board*,  which  i&  two  inches  thick,  ftands  an  an- 


•  The  bojrd  on  which  the  wheel- work  Ihncit. 


^^tax 


78  THBO&T  or   LIGHT    AWD   COtOlfRS. 

gtthr  piece  of  hwfc  (tiro  /^)  to  fopport  the  pendnlwm,  Tliif 
fopport  |i  made  fiift  with  ferews  to  the  rifim^board  at  the  bnU 
ton,  and  totheymMe-ptoeofthedockatthe  lop.  Who  in- 
vented this  fapport  I  luiow  not,  bat  ii  appears  a  very  excellent 
method  of  giving  flabililj  to  the  point  of  fufpenfion  of  the 
pendulum. 

This  clods  has  now  been  going  near  (even  jears.  It  vibrates 
1*  49^  on  each  fide  of  the  perpendiciilar»  fioro  whidi  I  have 
not  feen  it  vary  more  than  '2f,  except  once  in  a  very  hard  froA, 
ond  as  it  feldom  varies  fomoch  as  12'  in  its  femi-arc»  thn  caufe 
of  error  in  the  pendulum  feems  to  be  very  nearly  removed.  It 
has  been  deaned  only  once  fince  it  came  into  my  poflefiioo, 
but  this  made  no  alteration^  eitlier  in  its  arc  of  vibration  or  its 
rate  of  going. 

I  am,  with  much  refped. 
Sir, 

Your  very  humUe  fervant, 

EZJ::Ki£L  WALK£R. 


VII. 

On  the  Theory  of  LiglU  and  Colours ♦.  Py  Thomas  Yoowg, 
M.  D.  F.R.  S.  Prqfeffor  qf  Natural  Philnjbphy  in  ih€  Ro^ 
Inftitution, 

Jmportuict  of    /jLLTHOUGH  the  invention  of  plaufiblc  hypotliefcs,  inde* 
•^*f"*^^^  pendent  of  any  connexion  with  experirocntal  obfer\'alions, 
can  be  of  very  little  ule  in  tlie  promotion  of  natural  know- 
ledge ;  yet  the  dilcovery  of  (imple  and  uniform  principles,  by 
which  a  great  number  of  apparer.lly  hetorogeneous  phenome- 
na are  reduced  to  coherent  and  uuiverfal  laws,   niuft  ex'cr  be 
allowed  to  be  of  conHdcrable  importance  towards  tlie  im- 
provement of  the  human  intelLedt. 
Oljea  of  tl^         The  ob/ed  of  the  prcfent  diflertation  is  not  {'o  much  to  pro- 
er^At  4itteita-  p^^^  ^^^  opinions  wliich  are  abfolutely  new,  as  to  refer  fome 
theories,  which  have  been  already  advanced,  to  their  originad 
inventors,  to  fupport  them  by  additional  evidence,  and  to  ap- 
ply them  to  a  great  number  of  diverfified  fa€ls,  which  have 
hitherto  been  buried  in  obfcurity.     Nor  is  it  abfolutely  ne- 

*  III  fupport  of  the  truth  of  that  hypothefis,  which  afcribes  the 
phenomena  to  undubtory  motions  of  an  extremely  eUftic  and  rare 
fluid.    From  the  Philof.  Tranf.  1»02.— N. 
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celTary  in  this  infiancc  to  produci!  a  fmglc  new  experiment; 
for  of  experiments  there  i«  already  an  ample  (lore,  which  arc 
(a  much  the  more  unexceptionable,  as  tfiey  muft  have  been 
CQndudlcd  without  the  liiaft  partiality  tor  liic  TyAcm  by  which 
they  will  be  eKpkined;  yet  fome  latl>,  hitlierto  unobferved, 
^U  be  brought  forwards,  in  order  to  ftiew  the  perfe^  agre«- 
lUent  of  tijat  fyftem  with  the  muUtfarious  phenomena  of  nature, 

Tlie  optical  obfervations  of  Newton  are  yet  unrivalled ;  Etcellencf  of 
and,  excepting  fomc  cafuaJ  inaccuracies,  they  only  rife  in  our^    opac«l  ob- 
eftimalion,  as  we  ci>mpare  lljcm  with  later  attempts  to  im-Kcwtoa. 
prove  on  (lien*,     A  farJher  confideraMoji  of  the  colours  of 
thin  plates^  as  tliey  are  defer ibed  in  tlie  fecond  book,  of  New- 
ton's optics^  has  converted  that  prepofleflion  which  I  betbre 
entertained   for  the  undulatory  fvfleni  of  fight,  into  a  very 
llrong   conviction    of  its  truth  and  fuflickiicy ;  a  conviction 
which  ha'E  been  fincc  molUirikingly  cortllrnied,  by  an  analyfi^ 
of  the  colours  of  ilrjated  fubilances.     Tlie  phenomena  of  thin  Phenomena  of 
plates  arc  indeed  fo  lingular,  that  their  general  coraplexion  is^hmpbtc^. 
not  without  great  ditficuky  reconcileable  to  any  theory,  how- 
ever complicalLdi  that  has  hitherto  been  applied  lothem  ;  and 
feme  of  the  principal  circumflances  have  iwvcr  been  explained 
by  the  moft  gratuitous  affumptions ;  but  it  will  appear,  that  the 
minuteft  particulars  of  thcfc  phenomena  art^  not  only  perfeclfy 
confident  with  the  theory    which  wilt  now  be  detailed,  but 
that  they  are  all  the  neceilkry  confequeaces  of  that  theory, 
wtthouL  any  auxiliary  fuppofitions ;  and  this  by  inferences  fo 
Ample,  that  ihey  become  particular  coroliarie*,  which  fcarcely 
require  a  diftin^t  enumeration, 

A  more  extenfive  examination  of  Newton's  various  writ-  Newton  firft 
iiig^  ha&  (howji  rae,  that  he  wa**  in  reality  the  firft  that  fuffcefl-  ^"«B*ftcd  the 

Jilt  T  A     1.        J  '         .       r^  theory  of  undi 

ed  lucli  a  theory  as  I  fliall  endeavour  t'»mauitam  j  that  nis  own  jjtioii. 

apinions  varied  lefs  from  this  tlieory  than  is  now  almofl  uni* 
ircrfeily  fuppofcd  ;  and  that  a  variety  of  arguments  have  been 
advanced,  as  if  to  confute  him,  which  may  be  found  nearly  in 
a  fimilar  form  in  his  own  works ;  and  this  by  no  lefs  a  mat  he- 
maucian  than  Leonard  Euler,  whofc  iVneui  of  light,  as  hr  as£uler* 
■  it  is  worthy  of  notice,  eitlier  was,  or  might  have  been,  wholly 
borrowed  from  Newton,  Hookc,  Hiiygens,  and  Malebranche, 

Tbofe  who  are  attftched,  as  they  may  be  with  tlte  grcatcftRcrmnceto  t! 

juftlcc,  to  every  dodtrine  which  is  ftamped  with  the  Newto-*^^^'  wf  Ncw- 

_      ciaa  approbation,  w^ill  probably  be  difpofed  to  bcilowon  thcfe 

H  '  conUdcration 
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confidcrations  lo  much  the  more  of  their  attention,  as  they  ap* 
pear  to  coincide  more  nearly  with  Newton's  own  opinionSiC 
For  this  reafon,  afler  having  briefly  ftated  each  particular  po« 
fition  of  my  theory,  I  ihall  collect,  from  Newton's  \'arious 
writings,  fuch  pailages  as  feem  to  be  the  moft  favourable  to  its 
admiflion ;  and,  although  I  (hall  quote  fome  papers  which  may 
be  thought  to  have  been  partly  retracted  at  the  publication  of 
the  optics,  yet  I  (hall  borrow  nothing  from  them  that  can  be 
fuppofed  to  militate  againft  his  maturer  judgment. 

HYPOTHESIS  I. 

A  lumintferaus  Ether  perradt^  the  Unirerfi,  rare  and  elajtic  in  a 

high  degree, 

Paffk^esfrom  Seuton* 
Htpoth.  1.  "  The  hypothcfis  certaiulv  lias  a  much  greater  affinity  with 

Ite'e^hlf*^  °*  '*  *"^  ^^"^ "'"  ^^^  ^^'  ^^'  Ho^ke's,  "  hypothcfis  than  he  fec-m$ 
"  to  be  aware  of;  the  vibralions  of  the  ether  being  as  ufefui 
"  and  neceflary  in  this  as  in  his."  (Phil.  Tranf.  Vol.  VII, 
p.  5087.  Abr.  Vol.  I.  p.  145.  Nov.  1672.) 

*'  To  proceed  to  the  hypothefis  :  firft,  it  is  to  be  fuppofed 
*'  therein,  that  there  is  an  ethereal  medium,  much  of  the  fame 
"  conftitution  with  air,  but  far  rarer,  fubtler,  and  more  flrongly 
"  elaftic.  It  is  not  to  be  fuppofed,  that  this  medium  is  one 
"  uniform  matter,  but  compounded,  partly  of  the  main  phleg* 
"  maticbody  of  ether,  partly  of  other  various  ethereal  fpirits, 
"  much  after  the  manner  that  air  is  compounded  of  the  phleg* 
"  matic  body  of  air,  intermixed  with  various  vapours  and  ex* 
'*  halations :  tbr  the  electric  and  magnetic  effluvia,  and  gravi- 
"  tating  principle,  fecm  to  argue  fuch  variety."  (Birch.  Hift. 
of  R.S.  Vol.  III.  p.  2i9.  Dec.  1675.) 
Ar»umcnt«  pro-  "  ^^  "^^  ^^^^  '^^^*^  (^*  ^^^^  warm  room)  conveyed  through  the 
pjjcd  by  New-   «'  vacuum  by  the  vibrations  of  a  much  fubtiter  medium  than 

Ihcptha!'''"^  "^^  ^^^-  ^"^  ^^  ""^^  ^^^^  medium  the  fame  with  that  medium  by 
"  which  light  is  retVaded  and  rcfloded,  and  by  whofe  vibra- 
"  tions  light  communicates  heat  to  bodies,  and  is  put  into  fits 
**  of  eafy  rrflcchon,  and  eafy  tranfmitlion?  And  do  not  the  vi- 
"  brations  of  this  medium  in  hot  bodies,  contribute  to  the  in- 
*'  tenfencfs  and  duration  of  their  heat  ?  And  do  not  hot  bodies 
"  communicute  their  heat  to  contiguous  cold  onc<,  by  the  vi- 
♦'  brations  ol'  this  mcJium  propagated  from  them  into  the  cold 

"  ones  ? 
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ones  ?  And  is  not  this  medium  exceedingly  more  rare  and 
fabtile  than  the  air,  and  exceedingly  more  claftic  and  adive? 
*•  And  dotii  it  not  readily  pervade  all  bodies  ?  And  is  it  not, 
•'by  its  elaftic  force,  expanded  through  all  live  heavens ? — 
**  May  not  planets  and  comets,  and  all  grofs  bodies,  perform 
"  their  motions  hi  this  etliereal  medium  ?  And  may  not  its  re- 
**  finance  be  fo  fmallj  as  to  be  inconfidctable  ?  For  ini^ance,  if 
"  this  ether  (for  fo  I  wilJ  call  it)  Oiould  be  fuppofed  700,000 
**  times  more  elaftic  than  our  air,  and  above  700,000  times 
*•  more  rare,  its  refidance  would  be  about  600,000,000  lefs 
*'  than  that  of  viater.  And  fo  fmall  a  reGilance  would  fcarce 
"  make  any  feniible  alteraiion  in  the  motions  of  the  planets,  in 
**  ten  thoufand  years.  If  any  one  would  afk  how  a  medium 
'*  can  be  fo  rare,  let  him  tell  tne.  How  an  elei5lric  body  can  by 
''  friclion  emit  an  eatliablion  lb  rare  and  fubtile,  and  yet  fo 
"  potent?  And  bow  the  effluvia  of  a  magnel  can  paf^  through 
"  a  plate  of  glafs  without  retiftance,  and  yet  turn  a  magnetic 
"  needle  beyond  the  glafif"     (Optics,  Qu,  IcJ,  212.) 

HYPOTHESIS  n. 

Undulaiiana  art  txciUd  in  ihi9  Ether  whenever  a  body  become 
luminoux. 

Scknliiwi,     I  ufe  the  word  undulation,  in  preference  to  vi-Hfpoth.  lU 
bration,  becaule  vibration  is  generally  underftood  as  implying  a  f*'?^^  conliftt 
motion  which  is  continued  alternately  backwards  and  forwards,  duJatk«. 
by  a  combination  of  the  momenttmi  of  the  body  with  an  acce- 
lerating force,  and  which  is  naturally  more  or  lefs  permanent ; 
but  an  undulation  is  fuppofed  to  confifl  in  a  vibratory  motion, 
tranfnjitted  fuccellively  through  different  parts  of  a  medium^ 
without  any  tendency  in  each  particle  to  continue  its  motion, 
except  in  confequence  of  the  tranfmtflion  of  fuccceding  undu- 
lations, from  a  diJlind  vibrating  body;  as,  in  the  air,  tlie  vi- 
brations  of  a   chord   produce   the    undulatioiu   conflituLing 
found. 

Paffages/rom  Ketuhm. 

"  Were  I  to  afl'ume  an  hypothcfis,  it  fliould  be  Ihi?,  if  pro-  Detail  of  ihc 
"  pounded  more  generally,  fo  as  not  to  determine  what  light  hypoth*  fcy 
"  is,  further  than  that  it  ts  fomething  or  otJier  capable  of  ex*^**^**"  *'^**'^, 
''  citing  vibrations  in  the  ether ;  for  thus  it  will  become  fo  ge- 
"  neral  and  comprehenfivc  of  other  hypothefes,  as  to  leave 
"  little  room  for  new  ones  to  be  invented."     (Birch*  Voh  HL 
p,  i249.  Dec.  1675.) 
VoiH.— Ji;Nk,   1802.  G  *•  Uk 
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**  In  the  retx>nd  place,  it  h  to  be  fuppofcd,  that  the  eLher  Si 
"'"  *'  a  vibrating  medium  like  air,  only  the  vibrations  Ikr  more 
**  fwift  and  minuie ;  lliolc  of  air,  niade  hy  a  man*?-  ordioarjr 
**  voice,  fucceeding  one  an (»l her  at  more  thaii  half  a/oot,  of  9 
**  foot  diRance;  but  tliofe  of  ether  at  a  le(s  diftmoce  limn  Uie 
**  hundred  thoufindtli  jmrt  of  ati  inch.     And,  as  in  air  the  vi« 
"  brations  are  fome  larger  than  other?,  but  jet  all  equally  fv%'jft, 
'*  (for  m  a  ring  of  bells  the  found  of  every  tooe  is  heard  at  two 
"  or  three  miies  distance,  In  the  fame  order  that  the  bells  arc 
*'  flruck),  fo,  1  fuppofe,  the  ethereal  vibrations  dJtfer  in  big- 
"  neG,  byt  not  in  fwiftnefs.     Now,  thefe  vibrations,   be  fide 
*'  tijeir  ufe  in  reflexion  ajid  reffaclion,  mav  be  fuppoled  the 
^x       "  chief  means  hy  which  the  parts  of  iermattiiig  or  putrifying 
''  fubftance^,  fluid  liquors,   or  melted,  burning,  or  other  hot 
"bodies,  continue  in  motion,"     (Birth,  VoL  IIL    p.  2iJ^ 
Dec,  167.^). 
reliedkiij       *'  When  a  ray  of  light  falk  upon  the  fuHace  of  any  pellucid 
***■*         "  body,  and  i&  there  refracted  or  rcfle^ed,  may  not  wave^  of 
"  vibrations,  or  treinors,  be  thereby  excited  in  the  refra^ing 
"  or  reflefling  medium  ?  And  are  not  thefe  vibrations  propa- 
•'  gated  from  the  point  of  incidence  to  great  diftanees }  And 
"  do  they  not  overtake  the  rays  of  lights  and  by  overtaking 
"  them  fucceilively,  do  not  they  put  them  into  the  fits  of  ^fy 
**  reflection  and  eafy  tranfmiflion  defcribed  above  ?"    (Optics, 
Qu.  17). 
and  the  alter*         ''  Light  is  in  fits  of  eafy  refledion  and  eafy  tranfmifiion,  be- 
nite  fits.  ti  fQi-e  its  incidence  on  tranfparent  bodies.     And  probably  it  is 

"  put  into  fuch  fits  at  its  firA  emiffion  from  luminous  bodies, 
"  and  continues  in  them  during  all  its  progrefs/'  (Optics, 
Second  Book,  Part  III.  Prop.  13.) 

HYPOTHESIS  III. 

The  Senfatim  of  different  Colours  depends  on  Hie  diffaeni  frequency 

of  Vibrations,  excited  by  Li^ht  in  the  Retina. 

Paffaj^esfrom  Newton, 
Hypoth.  nil  "  The  objedor's  hypothecs,  as  to  the  fundamental  part  of 

Coloor  depends  jt,  is  not  againft  me.     That  fundamental  fuppofition  is,  that 
of  the  cchereal    "^^  P**^^^*'  of  bodies,  whenbrifkly  agitated,  do  excite  vibrations 
TJbrations.         in  the  ether,  which  are  propagated  every  way  from  thofe  bo- 
dies in  flraight  lines,  and  caufe  a  feoiatipn  of  light  hy  beating 

And 
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and  dafliing  againft  diebollomof  the  eye,  fumeUnng  after  ihc 
matiner  that  vibrations  in  the  air  cavile  a  lenfation  of  found  by 
beating  againll  the  organs  of  hearing.  Now,  the  mod  free 
and  natural  application  of  thh  h)  pothefis  to  tJic  folution  of  phe- 
nomena, 1  take  to  be  this :  that  the  agitated  parts  of  bodies, 
according  to  their  fcvcral  fize??,  figures,  and  motions,  do  ex- 
cite vibrations  in  the  ether  of  various  depths  or  bignefles,  Partkolardcvc- 
which,  being  promifcuoufly  propagated  through  that  medium  ^^Pf"'*''^* 
to  our  eyes,  eflefl  in  us  a  fLMifalion  of  light  of  a  white  colour  ; 
biit  if  by  any  means  thofe  of  unequal  bigncfles  be  ftp  a  rate  J 
from  nne  another,  the  largell  beget  a  fen  fat  ion  of  a  wd  colour, 
theleart  or  thorteiiofa  deep  violet,  and  the  intermediate  ones 
of  intermediate  colours  j  much  after  the  mannner  that  bodies,  ^*  '^^  found, 
according  to  their  feveral  fizesi,  (liapes,  and  motions,  excite  vi- 
brations in  the  air  of  various  btgneff^si,  which,  accrirding  tO 
tliofe  bigneifc?,  make  fev^eral  tone.-*  in  found ;  ifiat  the  Jargefl 
vibrations  are  belt  able  to  overcome  the  reti  (lance  of  a  rcfra^- Variout  Ttfnn** 
ing  tuperlicies,  and  fo  break  through  it  with  Icaft  refraction  ;  ^'  ^  *^^ 
^vhenre  the  vibrations  of  feveral  bigiieflcs,  that  i*,  the  ray*  of 
fevTral  colours,  which  are  blended  together  in  hght,  mutl  be 
parted  from  one  another  by  refraflion,  and  fo  caufe  the  phe- 
nomena of  prifih"?,  and  other  refracting  fubflanccs ;  and  that  itTbm  trtnip«. 
depends  on  llie  thicknefs  of  a  thin  tranfparenl  plate  or  bubble, ''^"^P'''"'* 
whether  a  vibration  lliall  be  refleflcd  at  its  further  fupcrficics, 
or  tranfniitted  ;  fo  that,  according  to  the  number  of  vibrations 
irUerceding  the  two  fuperficiea,  they  may  berefletled  or  tfanf- 
mittcd  for  many  fuccelfivc  thk  knclFes,  And^  lincc  the  vibra- 
tions which  make  blue  and  violet^  are  fappofed  fliorter  thaii 
lliofe  which  make  red  and  yellow,  they  mull  be  reOcfted  at  a 
Irfs  thitlnefii  of  the  plate  :  which  is  fufficient  to  expftcate  all 
the  ordinary  phenomena  of  thofe  plates  or  bubbles,  and  alfo  of 
all  natural  bodies,  whofe  parts  are  like  fo  many  fragments  o( 
fndi  plates,  Thefe  feem  to  be  the  moil;  plain,  genuine,  and 
neccCary  conditions  of  this  by  pothefis.  And  they  ngree  fu 
jullly  with  my  theory*  that  if  the  animadverfor  think  fit  to 
apply  them,  he  need  not,  on  that  account,  apprehend  a  divorce 
♦Voni  it.  But  yet,  how  he  will  defend  it  from  other  difficuUies, 
I  know  not."  '  (PhiUTranf.  VoL  VII,  p.  503S.  Abr.  Vol.  I, 
p,  U.5.  Nov.  I67'2.) 

"To  explain  cohvurs,  I  fuppofe,  tliat  f»s  b<Klies  of  various  Repetition  of 
fizcs,  denjilies,  or  fenfaUons,  do  by  percufllon  or  other  a^ion  ^***^  dieiwy, 
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excite  found >  of  various  tune«,  and  confequently  vibrations  in 
the  arr  of  different  bi^cfs;  fotlie  raysof  UgKl,  by  impinging 
on  the  iiiff  refracbng  raj>crricics,  excite  %'ibralion^  in  tJieeiher, 
ofvariou*  bignefs;  thebiggeil,  ftrongeft,  or  moil  potent  ra/s, 
the  largeft  vibrations ;  and  olhers  Ihor ler,  according  to  ihcif 
bignef:fi,  ftrength,  or  power ;  and  therefortr  the  ends  of  the  c»- 
piJlainenta  of  the  optie  nerve^  which  pave  or  face  ihe  retina^ 
being  fiich  refra^inj  fuperiicies,  when  llie  ray*  impinge  upon 
lliem,  tijey  muft  lUercexcite  thefe  vibrations,  which  vibrations 
(like  Uiofe  of  found  in  a  trunk  or  Iruntpet)  wil!  run  along  the 
aqueous  pores  or  cryflalline  pith  of  ihe  capillamenta,  through 
ihe  optic  nerves,  into  the  fenforriim;  and  there,  1  fuppofe^ 
a^e^  the  fenfe  with  various  colours,  according  to  their  bignefs 
2nd  mixture;  ihebiggcft  with  the  ftrongcf?  colour?,  reds  and 
jellows;  the  leaft  with  the  wcakeil,  blues  and  violets ;  the 
middle  with  green;  and  a  conftition  of  alJ  with  white,  much 
aAer  the  manner  Uiat,  in  the  fcMde  of  hearing,  nature  makes 
ufe  of  aerial  vibrations  of  feveral  bignelFeSj  to  generate  founds 
of  diver*  tones;  for  tlie  analogy  of  nature  is  to  be  obfervcd/' 
(Birch,  Vol.  IIL  p,  26*2,  Dec.  1673.) 

"  Confidering  the  bftingncfs  of  the  motions  excited  in  the 
bottom  of  the  eye  by  light,  are  they  not  of  a  vibrating  nature  ^ 
Do  not  the  moil  refrangible  rays  excite  l!ie  (lior tell  vibrations, 
— the  leafl  refrangible  the  largcll  ?  May  not  the  harmony  and 
difcord  of  colours  arife  from  the  proportions  of  the  vibrations 
propagated  through  the  hbrcs  of  the  optic  nerve  into  the 
brain,  a^  the  harmony  and  difcord  of  founds  arife  from  the 
proportions   of  the   vibrations  of  the  air  ?"      (Optics,    Qu, 

Scholiam.   TIjc     Scholium,     Stnce,  for  the  rcafon  here  affigncd  by  Newton, 

pam  of  the  re-  j^  jg  probable  that  the  motion  of  the  retina  is  rather  of  a  vibra- 
bna  being  pro-  *  ,       -  » 

bably  capable  of  tory  than  of  an  undulalory  iiature,  the  trequency  of  the  vibra- 

vitrrating  i"  «"'- tious  luuft  be  dependent  on  the  conrtitution  of  this  fubftance^ 
mitcd  numbei  of  Now,  as  it  IS  almofl  impoflible  to  conceive  each  fenfitivc  point 
cobrific  mo-  of  the  retina  to  contain  an  iirfinitc  number  of  particles,  each  ca- 
*  pabie  of  vibrating  tn  pcrli^ft  unifon  with  e^ery  poffible  undu-* 

tation,  it  becomes  neccfikry  to  luppote  the  number  limited^  fof 
inftance,  to  the  three  principal  colours,  red,  yellow,  and  blue, 
of  which  the  undulations  are  related  in  maj^nitude  nearly  as 
the  numbers  8,  7,  and  6  ;  and  that  each  of  the  panicles  is  ca- 
pable of  being  put  in  raotion  lefs  or  more  forcibly,  by  undula*^ 
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lions  dJflenng  lefs  or  more  from  a  ^>erfed  unifon ;  for  inflance, 

the  undulafion*  of  green  Irghl  being  nearly  in  the  ratio  of  6|, 

will  ade^  equally  die  particles  in  unifon  vvtih  yellow  and  blue» 

and  produce  I  ho  fame  ctfe^  as  a  light  compofed  oltbofe  two 

fpecics :  and  each  fcnfitivc  filament  of  the  nerve  may  conlid 

of  three  portion^  one  for  each  principal  colour.    Allowing  this  h  n  not  to  be 

flatementf  it  appears  that  any  attempt  to  produce  a  mufKiil*^*}'^^^^'^  ^^"^^ 

"^     ,  ,  cotourt  CM  have 

cffed  *rora  colours,  mud  be  unfuccefsfiil,  or  at  leafl  that  no- «  muAcal  efied. 

thing  more  than  a  very  fimplu  melody  could  be  imitated  by 

them  ;  for  the  period,  which  in  fad  confritutes  the  harmony  of 

any  concord,  being  a  multiple  of  the  periods  of  the  fingle  undu> 

lalionsj  would  in  this  cafe  be  wholly  without  the  limits  of  fyro* 

palhy  of  tlie  retina,  and  would  lofe  its  effed  ;  in  the  fame 

manner  as  the  harmony  of  a  third  or  a  fourth  is  defrayed »  by 

depreiTmg  it  to  the  lowefl  note*  of  the  audible  fcale*     In  hear-  The  ear  not  per- 

lug,  there  feems  to  be  no  permanent  vibration  of  any  part  2*"*"  ^     '^   ' 

id  the  organ. 

HYPOTHESIS  IV. 
jiU  maierud  Bodies  knve  an  altraBwn  Jor  the  ethereal  Medium,  Hyijoth*  IV. 
by  rneam  qf  t«Aic4  it  u  accumuluied  nithin  thetrfabftanct;  ^^w^^^l.^J^th^faaidty 
Jhr  a  fmQ&  Dijtantce  around  thtm,  in  a  State  o/ greater  Denjit^^  o^'  »*>^  ether,  h 
but  not  ^grtaur  Etn/Hci,,.  S^r^riS;; 

It  ha«  been  (hewn,  that  the  three  former  hypothefes,  which  b^^^li". 
may  be  called  eflential,  are  literally  parts  of  tlie  more  comph- 
caied  Newtonian  fyftem.     This  fourth  hypothecs  differs  per- 
haps in  fomc  degree  from  any  that  have  been  propofed  by  for- 
mer authors,  and  is  diametrically  oppofile  to  that  of  Newton ;  Newton  fap- 
but,  both  being  in  ihemfeUes  ecjiiaify  probable,  tlje  oppofition P*''^  *^*  ^^* 
IS  merely  accidental ;  and  it  is  only  to  be  inquired  which  is,  the 
bed  capable  of  explaining  the  phenomena.     Other  fuppofitions 
might  perhaps  be  fublliluted  for  thii»  and  therefore  I  do  not 
confider  it  as  fundamental,  yet  it  appears  to  be  the  fimpleft  and 
bdl  of  any  that  have  occurred  to  me. 


uary. 


PROPOSITION  I. 
Aid  impulfea  art  propagnt^d  in  a  homogeneotts  dafiic  Medium  wit  ft  Prnjior.  1.    Iml 
an  eqitahie  velocitjf,  pulf^  ii  p^nfA- 

fcvery  eKperiment  relative  to  found  coincides  with  the  ob-  mmn  homoft. 
fervalion  already  qwoted  from  Newton,  tha«  all  undulations  are  "*^"*  *^^*^*^ 
propagated  through  tii;^  air  witli  equal  velocity  ;  and  this  is  fur- 
G  3  Ihcr 
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Liw  of  the  ve* 
loci  tie;  \n  aiffcr 
cnt  mediums* 


not  mjx. 


thcr  conftrmed  hy  calculations,  (Lagrange^  Mifc.  Taur.  Vol,  f * 
p.  ^1 ,  Alfo,  much  more  coiicifelv,  in  my  S)  ilabus  of  a  courfe 
of  Lectures  on  Natural  and  Experinienlal  Phtlofophy,  about  In 
be  publifhed*  Article  289.)  If  the  impuJfe  be  fo  great  as  nui- 
lerially  to  difturb  the  dcnfity  of  the  medium,  it  will  be  no  Jonger 
homogeneous ;  bue,  as  far  as  concern*  our  fenfes,  the  quantity 
of  motion  may  be  confidercd  a^  indnkely  fmall.  It  is  furpriijng 
thut  Euler,  although  aware  of  ihe  matter  of  fad,  ibould  fliU 
have  maintained,  that  the  more  frequeivt  undulations  arc  more 
rapidly  propagated*  (Theor.  muf.  and  Conjecl.  phy*. }  It  is 
pofTible,  that  the  adiKil  velocity  of  the  particles  oj  J  umtnife- 
rous  ether  may  bear  a  much  lek  proportion  to  the  velocity  of 
the  undulations  than  in  found;  for  light  may  be  excited  by  the 
morion  of  a  body  moving  at  the  rate  of  only  one  mile  in  the 
time  that  hght  move.fi  an  hvmdrcd  millions. 

Svhdium  K  It  ha^  been  demonil rated,  thai  in  different  me- 
diums the  velocity  varies  iu  the  fubduplicate  ratio  of  the  force 
direflly,  and  of  the  denfity  inverfely.  (MIfc.  Taur.  VoK  I. 
p.  9J.  Young'jt  Syllabus.   Art.  *29k) 

SchfJium  *2.  It  is  obvious*,  from  the  phenomena  of  elaftic 
bodie*  and  of  founds  that  the  uoduklions  may  crofs  each  other 
without  interruption.  But  there  is  no  neceifity  that  the  vari- 
ous colours  of  white  light  fliould  intermix  their  undulations; 
for^  fuppofing  the  vibrations  of  the  retina  to  contipue  but  ^ 
five  hundredth  of  a  fecond  aller  their  excitementj  a  m^ilUon 
undulations  of  each  of  a  million  colours  may  arrive  In  diiUnd 
fucccirion  vvithtii  this  interval  of  time,  and  produce  the  fame 
fenfible  eflfefl,  as  if  all  the  colours  arrived  precifely  at  ti^c 
fame  in f] ant. 


I 


1 


Prop.  11,    Ki- 
turt  of  undub 
tloj). 


PROPOSITION  11. 
An  Unduluiwn  conceited  to  originate  from  ihe  Vibration  of  a 

fiigte  i'ariii-k,  muji  txpmid  through  a  homogeneous  Afcdium 

in  a  ^/Jyhericai  Form,  but  with  difftrent  Buuntiticf  of  Motion  m 

different  Parts, 

FoFi  fince  every  impulfe,  confidered  aspofitiveortiegative» 
is  propagaled  with  a  conftant  velocity,  each  part  of  the  undu- 
fation  mufl  in  equiisMimes  have  pa  ft  through  equal  diflance* 
from  th<-  vibrating  point.  And,  fuppofing  the  vibrating  par- 
ticle, in  the  courfe  of  it?  mofion,  to  proceed  forwards  to  a  fmaU 
diflance  in  a  given  dtre^ioi}^  the  principal  fkepglh  of  the  undu- 
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atiofi  Will  naturally  be  ilraiglit  befoTB  il ;  behind  j(,  the  mo- 
tion will  be  cqua1»  in  a  conLrar^  di ronton  ;  and^  at  right  an- 
gles to  the  line  of  vibration,  t!te  undulatioD  wiH  beevanefcent. 
Now,  in  otder  Uiat  fiii  li  an  unduUlIon  may  continue  iti 
progrcTs  to  aiiy  confiderabk*  dtilance,  there  murt  be  in  eacb 
jJiirt  oi  it,  ft  tendency  to  prdf  rve  its  own  mottoji  tn  a  n^lit 
hne  from  the  centre  j  for,  if  the  exccf»  of  ihrce  at  any  part 
were  communicated  to  tiie  neighbouring  particle?,  lirejre  can 
be  noreafon  why  it  tbould  not  very  foiin  be  equa  It  fed  tli  rough- 
out,  or,  in  other  words,  become  wholly  extinct,  fince  die 
motions  In  contrary  dire^ioo!^  would  naturally  dcllroy  each 
other*  The  origin  of  found  from  the  vibration  of  a  cliord  h 
endently  of  (hi*  nature;  on  the  contrary,  in  a  circular  wave 
of  water,  every  part  is  at  the  fame  inftant  either  elf-vated  or 
deprelfcd.  It  may  be  diflkult  to  fliow  mathematically,  the 
mode  ifi  which  thii  ineqoftljly  of  force  is  preferved ;  but  the 
inference  tmm  tJie  matter  of  fadl,  appears  to  be  unavoidable  ; 
and,  while  the  fcipnce  of  hydrodynamics  is  fo  imperfect  that 
we  camnot  even  folve  the  fun  pie  problem  of  the  time  required 
to  empty  a  veffd  by  a  gtvcn  aperture,  it  cannot  be  expeftcd 
that  we  (hould  be  able  to  account  perfectly  for  fo  compNcaled 
a  feries  of  phenomena,  as  thofe  of  elaflic  Jiuids^  The  theory  Theory  of  Htiy* 
of  Huvgens  indeed  explains  the  circumftance  in  a  manner  to-*^** 
lerably  fatisfadory  ;  he  fuppofes  every  particle  of  the  metlium 
to  propagate  a  dil^ind  undulation  m  all  dirc^ion^;  and  ihat 
the  general  tfffrS.  is  only  perceptible  where  a  portion  of  each 
undulation  confpires  in  direction  at  the  fame  inClant  j  and  it  is 
eafy  to  (liow  ihat  (uch  a  general  undulation  would  in  at!  cafes 
proceed  reft ili nearly,  with  proportionate  force;  but,  upon 
this  fuppotldon,  it  IceBis  to  ibilow,  that  a  greater  quantity  of 
force  muft  be  loft  by  die  divergence  of  the  partial  undu(atJons, 
than  appears  to  be  confiftent  with  the  propagation  of  the  cf» 
ie€t  to  any  confiderable  diftance.  Vet  it  is  obvious,  that 
fome  fuch  limitation  of  the  nujii<m  murt  naturally  be  expe^ed 
to  take  place  ;  ti>f,  if  the  inteiUity  of  the  motion  of  any  par- 
ticular part,  inJlcad  of  continuing  to  be  propagated  Jlruiglu 
forwards  were  fujjpofed  to  atlVcl  the  intend ty  of  a  neigh* 
bouring  pari  of  d»e  undulation,  an  impulfe  niuft  then  liave 
travelled  from  an  internal  to  an  external  circle  in  an  oblique 
diredion,  in  the  fame  time  as  \n  the  dire^ion  of  the  radiu% 
and  confequently  with  a  greater  velocity ;  again!  1   the  fyt&. 

pro  po  fit  ion. 
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proportion.  In  the  cafe  of  water,  the  velocity  ii 
means  fo  rigidly  limited  as  in  that  of  an  elaftic  medium.  Yet 
it  is  not  necelfary  to  fuppofe,  nor  is  it  indeed  probable,  that 
there  is  abfolutely  not  the  leafl  lateral  communication  of  the 
force  of  the  undulatioo,  but  that,  in  highfy  elaflic  medtamir 
this  communication  is  almoft  infejifible.  In  the  air.  If  a 
cbotd  be  perfeclly  infulated,  fo  as  to  propagate  ^xa^ly  fucli 
vibrations  as  have  been  defcribed,  they  will  in  faci  be  mudt 
Jcfs  forcible  than  if  (he  cbord  be  placed  in  the  neighbourhood 
of  a  founding  b<iard,  and  probably  in  fome  meafure  becaufeof 
this  lateral  communication  of  motions  ofanoppofiletendenc)'. 
And  the  different  inlenfuy  of  dlflcrent  parts  ol  the  fame  cir- 
cular undulation  may  be  obfcr\'ed,  by  holding  u  common 
tuning  fork  at  arm's  length,  while  founding,  and  lumtng  it, 
from  a  plane  dire^ed  to  the  ear,  into  a  pofition  perpendicular 
to  that  plane. 


uoiuexpliiJied. 


PROPOSITION  III. 

A  Portion  ofaf^fh^riad  UndiikUwn,  admitted  through  on 

iure  inio  a  qaiefl^nt  Medium,  milprmeed  to  befurtlirr  pmpa* 

gaied  rtftdinearl^  in  ctmctntric  Superficies,  (cnninattd  laterally 

hy  Vi€Qk  and  irregidar  P^riiom  of  neivly  dke/glng  Uitduta-* 

At  the  inilant  of  admifllon,  the  circumference  of  each  of  the 
undulation;;  may  be  fuppofed  lo  generate  a  partial  undalationt 
filling  up  the  nafcent  angle  between  the  radii  and  the  furface 
terminating  the  medium  ;  but  no  fen fible  addition  will  be  made 
to  its  Ilrength  by  a  divergence  of  motion  from  any  other  parti 
of  the  undulation,  for  want  of  a  coincidence  in  time,  n$  haft 
already  been  explained  with  refpeft  to  the  various  force  of  i 
fpherical  undulaflon.  If  indeed  the  aperture  bear  bat  a  fmaU 
proportion  to  th?  breadth  of  an  undulation,  the  newly  gene- 
rated undulation  may  nearly  a bforb  the  whole  force  of  thepor* 
tion  admitted ;  and  this  h  the  cafe  conHdered  by  Newton  tJi 
the  Principia.  But  no  experiment  can  be  made  under  Ihefc 
circumftancc?  with  light,  on  account  of  the  minutenefs  of  its 
undulations,  and  the  interference  of  inflexion ;  and  yet  fomo 
faint  radiations  do  adually  diverge  beyond  any  probable  li- 
mits of  inneflion,  rendering  (he  margin  of  the  aperture  d if. 
tinfily  viilble  in  all  direQions  j  thefe  are  attributed  by  Newton 
lo  fome   unknown  caufe,  diflma  from  inflexion:    (Optica, 

Thirfl 
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Third  Book,  Obf.  5.  and  they  fully  anfwer  the  dcfcriplion  (*f 
\thh  propofition. 

Let  tlie  concentric  lines  in  Fig.  1  •  (Plate  V.)  reprefent  the  Linear  cxplBnt- 
contemporaneous  fituatton  oFiimilar  parts  of  a  number  of  fuc-  ^'*'"' 
celHve  undulations  diverging  from  the  point  A  ;  they  will  alfo 
reprefcnt  ihe  fucccflive  fitutilions  of  each  individual  undula- 
tion ;  let  the  force  of  each  undulation  be  reprefented  by  tho 
breadth  of  the  line,  and  let  tiic  cone  of  light  A  B  C  be  admit- 
ted through  the  aperture  BC  ;  then  the  principal  undulations 
will  proceed  in  a  redilinear  direction  towards  G  H,  and  the 
faint  radiations  on  each  fide  will  diverge  from  B  and  C  ar 
centres,  withoni  receiving  any  additional  force  from  any  inter- 
mediate paint  D  of  the  undulation,  on  account  of  the  inequa* 
IJty  of  the  lines  D  E  and  D  F.  But,  if  we  allow  fome  little 
lateral  divergi? nee  from  the  extremities  of  the  undulationi^>  it 
inuft  diminiOi  their  force,  without  adding  materially  to  that  of 
the  dilhpated  light ;  and  their  termination,  in  Head  of  the  right 
line  EG,  will  aflume  the  fonn  CM;  lince  the  lofs  of  force 
muft  be  more  con  fid  erabic  near  lo  C  than  at  greater  di/lanccn. 
This  line  correfpond*  with  the  boundary  of  the  fhadow  in 
Newton 'fi  f\r(i  obfervation,  Fig.  1  ;  and  it  is  much  more  pro* 
bable  that  fuc*h  a  tliilipation  of  hght  was  the  caufe  of  the  in- 
^rcafc  of  the  (hadow  in  that  obfcrvation,  than  that  it  was  ow- 
ing to  the  action  of  the  infle^ng  atmofphere,  which  raufi  have 
extended  a  thirtieth  o(  an  inch  each  way  in  order  to  produce  it ; 
e/pecially  when  it  i^  confidered  that  the  fliadow  was  not  di* 
miffiifiied  by  furrounding  the  air  with  a  denfer  medium  than 
sur,  w4ik:h  mull  in  all  probabjlity  have  weakened  and  con* 
tra6led  it?  infieding  atmofphcre.  In  other  circumftances,  the 
lateral  divergence  might  appear  to  increafe,  inllead  of  dimi* 
niAiing,  the  breadth  of  the  beam. 

As  the  fubjefl  of  this  proportion  has  always  been  efteeraed  Obj«aioni  of 
the  mofl  difficult  part  of  the  undulatory  fyftem,  it  will  be  pro-  ^«^f«n  » ***« 
per  to  examine  here  the  objeftions  which  Newton  has  ground*  nem  of  l^hu* 
ed  upon  it. 

"  To  me,  the  fundamental  fuppoiition  itfelf  feems  impoflTi- 
ble  J  namely,  that  the  waves  or  vibrations  of  any  fluid  can, 
like  the  rays  of  light,  be  propagated  in  ftraight  lines,  without 
a  continual  and  very  cKtravagaht  fpreading  and  bending  every 
way  into  the  quiefcent  medium,  where  they  are  terminated  by 

it* 


Anfwers  to  the 
obje^lions  of 
New  too. 


it*  I  mK^alce,  if  there  be  not  boLh  expcrimeDt  and  demon* 
llration  to  die  contmry/'  (Phil,  Tranf,  VIL  5089,  Abr.  L 
146.  Nov.  1672.) 

*'  MMus  omms  per  fiuidum  pi'i>pagatus  divergit  a  re^tp  tr^ 
mite  injpatia  immota,'* 

"  ^uoniam  medium  ibi/'  in  the  mtddle  of  an  undulation  ad- 
miUed^  "  der^Hua  efi,  tpmm  injpatiis  /linc  inde,  diiatabitfefeiam 
verfut  /pctia  tdrinqut  fitu,  quarn  vcrfus  ptil/uttm  ruriora  inter* 
valia  ;  eoque  pacio — ptdjht  cadi m  fire  celeritate  fhjh  in  medii  par* 
ien  quiefcc/ite^  hinc  inde  reiaxare  deherd  ; — ideotpie  Jjyatium  iotvm 
occupabunt, — Hoc  expermur  in  fomi.*'  (Princip.  Lib*  II. 
Prop.  420 

**  Are  not  all  hypothefes  erroneous,  in  which  light  is  fap- 
pofect  to  conlift  in  p re flion  or  motion,  propagated  through  a 
fluid  medium  f — li  it  coiUilled  in  prelTion  or  motion^  propa- 
gated either  in  an  inftant,  or  in  time,  it  would  bend  into  the 
Ihadow.  For  preflion  or  motion  cannot  be  propagated  in  a 
fluid  in  right  lines  beyond  an  obllacle  which  Aops  part  of  the 
motion,  but  will  bend  and  fpread  every  way  into  the  quiefcent 
medium  which  lies  beyond  the  ohftacle.  The  waves  on  the 
furface  of  flagnating  water,  paffing  by  the  fides  of  a  broad 
obftacle  which  flops  part  of  them,  bend  afterwards^  and  di- 
late themfetves  gradually  into  the  quiet  water  behind  the  ob^ 
flacle.  The  waves,  pulles,  or  vibrations  of  the  air,  wherein 
founds  coniifl,  bend  manifeJlly,  though  not  fo  much  as  the 
waves  of  water.  For  a  bell  or  a  cannon  may  be  heard  beyond 
a  hill,  which  nitercepts  the  tight  of  the  founding  body  ;  and 
founds  are  propagated  as  readily  through  crooked  pipe^  as 
flraight  one^?.  But  light  is  never  known  to  follow  crooked 
paHages*  nor  to  bend  into  the  fliadow.  For  the  fixed  Aars, 
by  the  interpofition  of  any  of  the  planets*  ceafe  to  be  feen« 
And  fo  do  the  parts  of  the  fun,  by  the  interpofition  of  the 
moon,  Mercury,  or  Venus,  The  rays  which  pafs  very  near 
to  thii  edge:;  of  any  body^  are  bent  a  little  by  the  adion  of  the 
body;  but  this  bending  is  not  towards  but  from  the  thadow^ 
and  js  performed  only  in  the  paJlagc  of  the  ray  by  the  body, 
and  at  a  very  fmall  diflancc  from  it.  So  foon  as  the  ray  is 
part  the  body,  it  goes  right  on/*     (Optics,  Qu,  23.) 

Now  the  propoiition  quoted  from  the  Principia  does  not 
directly  contradict  this  propofiliop;  for  it  does  not  affert  tli^t 
fuch  a  motion  muil  diverge  equally  in  all  directions;  neither 
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can  it  wilh  tmtli  be  maintained,  that  ihe  partJ  of  an  elaftic 
medium  communicating  any  motion,  muft  propagate  that  mo- 
tion equally  in  all  dire^ions.  (Phil.  Tranf.  for  1800.  p.  109— 
112.)  All  tirat  can  be  inferred  by  rcafuning  is,  Llial  tlie  mar- 
ginal parts  of  the  undulation  mud  be  fomewhat  weakened, 
iod  that  there  muft  be  a  faiat  disergence  in  every  di region ; 
but  whether  either  of  thefe  efFei^l'i  might  be  of  fafficietit  mag- 
nitude to  be  fenfible,  could  not  have  been  inferred  fronj  argu- 
ment,  if  the  aliirmative  had  not  been  rendered  probable  by 
experiment. 

As  to  the  analogy  with  other  fluids,  tJie  moft  natural  infe-  Sound  <lcl3efib 
reiice  ii-oiii  it  is  tliis ;  **  The  w^ves  of  the  air,  wherein  founds  i^J^^^'*'*  wav« 

Oi   W4.CCf  • 

"  oonGR,  bend  manifelUvj  though  not  fo  much  as  the  waves 
**  ofwaleTj"  water  being  an  inelalHc,  and  air  a  motlerately 
elaftic  medium  ;  but  ether  being  moft  highly  clallic,  its  waves 
bend  very  far  lef**  than  Ihofe  of  the  air.  and  therefore  almofi 
imperceplibly*  Sounds  are  propagated  through  crooked  paf-  Crooked  pil^ 
fages,  becaufe  their  fides  are  capable  of  reflefting  found,  juft  ^*K*** 
as  light  would  be  propagated  through  a  bent  tube,  if  perfedly 
|>olill]ed  within. 

The  light  of  a  fiar  i^  by  far  too  weak  to  produce,  by  its 
faint  divergence,  any  vifible  illumination  of  the  margin  o  a 
planet  cclip  ting  it;  and  the  interception  of  the  fun's  light  by 
the  moon,  if*  as  foreign  to  the  qnellion,  as  the  ilatement  of 
infieftion  \%  inaccurate. 

To  the  argument  adduced  by  Huygcns,  in  favour  of  th« 
re^ilinear  propagation  of  undulations,  Newton  has  made  no 
reply ;  pejhaps  becaufe  of  his  own  mifconception  of  the  na* 
lure  of  the  motions  of  eladic  mediums,  a^  depei>dent  on  a 
peculiar  law  of  vibration,  which  has  been  corrected  by  later 
mathematicians.  (Phil.  Tranf  for  1800,  p.  116.)  0(i  the 
whole,  it  is  pre  fumed,  that  this  propohtion  may  be  {^t^X'^ 
admitted,  as  perfectly  contillent  witlj  analogy  and  with  expe- 
rijnent. 

(To  ht  coniittued,) 
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VL  1\ITRIC  acid  is  formed  fpontaneoufly  upon  th«  i 
of  the  earth  by  procclFes  with  which  wc  arc  but  impe 
acquaiiited ;  but  which  certainly  have  no  refeoiblafM:!*:  Ld  i 
bullion.     Its  oxigen  h  probably  furnithed  by  ihe  air,  whichi 
a  fupporler  ;  at  leall,  it  bos  been  obfen-ed,  that  if  azote,  the 
inilant  it  i^  evolved,  comes  in  cotita£t  with  air,  it  h  capable  of 
combining  with  its  oxigen,  and  forxning  nitric  acid. 
indalfoby  tiee-      Nitric  acid  may  be  formed  alfo*  as  Mr.  Caveriiiifb  has  de- 
^"^'^^■^^r^^^'VmonJlrated,   by  palliui^  eleclric  fparks  through  common  airJ 

common  air,  and  -^   \  ?    ,    ,-       ■  .a  i     ,r     l       t        ^ 

probably  by  gal-  lupporter.  In  ail  probabihty  it  may  be  lormcd  alio  by  lJie| 
vanic  pile,  but  thi%  may  be  conftdered  as  equivalent  toeJc 
city.  This  formation  of  nitric  acid  by  means  of  «Ie^r 
han  been  confiJcreii  as  a  combuftion,  but  for  what  realbn  ili 
not  eafy  to  fay  ;  the  fubftance  adled  upon  is  not  a  nombulbble 
with  a  fupporler,  but  a  fupporler  alone.  Eleclrtcily  is  fo  &r 
ffom  being  equivalent  to  combuftiOHj  that  it  fometimes  ads  in 
a  manner  diametritally  oppofite;  unhurnmg,  if  I  may  ufe  the 
txprelTion»  a  fubftance  which  ha^  already  undergone  combuf- 
tion,  and  converting  a  produd  into  a  eotnbuftiblt  and  n/upponcr, 
Thus  it  decompofes  water,  and  converts  it  into  oxigen  and  hi- 
drogen  gas ;  therefore  it  muft  be  capable  of  fupplytng  the 
fubflances  which  tlic  oxigen  and  combuflibk  lofe  when  they 
combine  by  combultion,  and  form  a  piodud  *. 

There  is  one  procefs  more,  during  which  nitric  acid  is  forro- 
ed,  which  muH  at  firfi  iight  appear  an  exception  to  the  genenl 
rule;  I  mean  tlie  formalton  of  nitric  acid,  which  takes  place 
during  the  com  bull  ion  of  hidrogen  gas  in  oxigen  gas  conlaim- 
natcd  with  air.  But  in  this  cafe  it  is  the  hidrogen  only  which 
burns,  and  not  the  uir;  tlm  air  indeed  combines  intimately, 
and  forms  nitric  acid,  jufl  as  it  does  when  eledric  fparVs  arc 

♦  I  do  not  mean  to  affirm  that  eleSricity  never  occaiions  com- 
buftbn,  the  contiar)'  of  which  is  well  knownj  but  that  a  comb 
tion  produced  by  it  is  not  always  the  fame  with  coiobuftion. 
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pafled  through  it.  But  tht«  procefs  has  no  refeniblance  to 
coinbuftion*  Wc  fee,  however,  that  a  certain  temperature  is 
capable  of  producing  this  change  in  air, 

8.  Several  of  the  fup porters  and  partial  fupporters  are  ca*  Supporten,  4rc, 
pable  of  combining  wilhcomburtibles,  without  undergoing  de- '".^J'^"^*"* 
compofttion,  or  exhibiting  the  phenomena  ofcombuftion.     In  f,b|^  wkhout 
this   manner  the  yellow  oxide  of  gold  and  the  white  oxide  of  ^ombtiftIo»,  ud 
filver  combine  with  ammonia;  the  red  oxide  of  mercury  with  lltinztJ^p^'^, 
oxalic  acid  ;  and  ox  J  muriatic  a'cid  with  ammonia.     Thus  alfo 
nitre  and  oximuriate  of  potath  may  be  combined,  or  at  leall 
intimately  mixed  with  feveral  combuflible  bo^^icsp  as  in  gun- 
powiler,  &c.      In  all  thefc  compounds  the  oxigen  of  the  fup- 
porter  and  the  combuttible  retain  the  ingredients  which  ren* 
der  them  fufceptible  of  combuflion ;  hence  the  compound  li 
(ilW  combufiible:   And  in  confcquence  of  the  intimate  combi- 
nation of  the  component  parts^  the  leaft  tiltcration  h  npt  to  de- 
ftroy  the  equilibrium  which  fu'Jrds  between  them ;  the  con- 
fequencc  i^,  comburtion  and  the  formation  of  a  new  compounds 
Hence  thefc  compounds  burn  with  amazing  facility,  not  only 
when  heated^  but  when  triturated  or  fkuck  fmartly  with  a 
pliammer.     They  have  therefore  received  the  name  of  deith^ 
Hating  ozfidminating  iKKlies.     Thus  we  have  fulminating  gold, 
fulminating    fi!ver,    fulminating   mercury,    fulminating  pow- 
der, 8ic. 

0.  Such  arc  the  properties  of  the  comlmflible«,  the  fupport- 
ers,  and  the  produces ;  and  fuch  tlie  phenomena  which  tliey 
exhibit  whf*n  made  to  aft  upon  each  other. 

If  we  compare  together  iUc  fttpporter.^  and  the  f>iy*dttSt.f,  wc  Stipportm  m* 

Ifmll  find   that  they  relembie  each  other  in  fcveral  refpcas.  f!^'*^*  "^"^ 
^ ,  ,  ,  ,  .  *  bl€  in  nuny  re- 

Both  ol  tiietn  contain  oxigen  as  an  effential  conjlituent  part  ;rpe^ts| 

both  are  capable  of  converting  combuftibles  into  produds  j 
and  feveral  of  both  combine  with  combullibles  ^nd  with  addi- 
tional dofcs  of  oxigen  ►     But  they  differ  widely  from  each  other 
in  the  phenomena  which  accompany  their  a^ion  on  com* 
buftible*^.     The*  fupporters  convert  thefe  bodies  into  ]irodu6t<,  btJt  they  diffct 
and  combuftion,  or  the  cmitlion  of  heat  and  hzhtat  the  fame  *^'^*;Jx '« tJ><^r 
lime,  takes  place  ;  whereas  the  products  convert  combuftiblet  buftibici*    The 
into  products  without  any  fuch  emiflion*  Now^  a«  the  ultimate  f°^^'^f  cmly  pro- 
change  produced  upon   combuOtble*   by   both  tliefe  fets  of  tjg^, 
bodies  U  the  fame,  and  a^  the  fubflance  v\hjch  combines  with 
thccombuftibka  i^  in  both  cafe«  the  fame,  namelv  oxigen,  we 
4  raull 
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mufl  conclude  that  t\m  oxigen  in  the  fupporlers  contalm  foi 
tiling  which  the  oxigen  of  the  products  wants,  fomi^lbing  wti 
feparates  during  the  paflage  of  tlie  oxigen  from  the  product  to 
the  combuftible^  and  occalions  the  combuftion,  or  cmilTton  of 
rhe  oiige'i  <>^  fire,  which  accompanies  this  paflage.  The  oxigen  of  fup- 
^laiork*'  P*^'"^^^^  *^^"  contains  fome  ingredient  wJiich  the  oxigen  ol* 
produi^s  wants*  Many  Circumllances  concui  to  rendta-  it  pro- 
bable til  at  this  ingredient  is  cahriv. 

The  cmnhujUbks  and  the  produtit  alfo  refemble  each  other 
feveral  refpetls.     Both  of  tJiem  contain  the  fame  or  a  limils 
bafc;  botli   frequently  combine  with  combuIlibleR,   and  lik^ 
wife  with  oxigen;  but  they  differ  eflcntially  in  the  phcnom< 
But  the  former    na  which  accompany  iheir  combtnalion  v%  ill*  oxigen.     In  the 
one  cafe/rt-  h  emitted,  in  the  other  not.     If  we  recoiled  that 
no  fub ft ance  but  a  combuftible  is  capable  of  retloring  combut- 
tibility  to  the  bafe  ot  a  produfl,  and  that  at  its  doing  to  it  al- 
ways lofes  its  own  conibuftibilii)  ;  and  if  we  recoiled  farther, 
tlial  the  bafe  of  a  product  does  not  exliibit  the  phenomena  of 
conibu(tir»n  even  when  it  combines  with  oxigen,  we  canno^M 
avoid  concluding,  that  all  combuflibles  contain  an  ingredien^H' 
which  they  fofe   when  converted  into  products    and  that  this 
lofsi  contributes  to  the  tire  which  makes  its  appearance  during 
the  convert! on.     Many  circumHances  contribute  to  render  tt 
probable  that  thi^  ingredient  is  light, 
Whcnfupportpn      If  we  flippofe  that  the  oxigen  of  fupporters  contaun caloric 
and  combuftible*  gis  an  elTential  ingredient,  and  that  light  u  a  component  part  of 
taUrU  andiwbt   ^^^  combuflibles,  the  phenomena  of  tombuftlon  above  enumer*^M 
fljr  off  ia  the       ate  1,  numerous  and  intrieate  as  they  are,  admit  of  an  eafy  ano^l 
^^^      obvioirs  explanation-     The  component  parts  of  the  oxigen  of 
fupporters  are  two  ;  namely,  1.  a  bale,  12,  caloric;  The  com- 
ponent parts  of  combuftibles  are  likcwife  two;  namely,    I,  a 
bafc,  2,  liglit.     During  combullion  the  bafe  of  the  oxigen 
combines  with  tiie  biile  of  tbecombuilible,  and  form^  the  pro- 
<Iudi  I  while  at  tlie  iame  time  the  caloric  of  the  oxigen  com^H 
bines  witli  the  light  of  the  combullible,  and  the  compound  flieff^^ 
tiffin  the  form  o{  lire.     Tliuseombntiion  is  a  double  decompo- 
lilion;  the  oxigen  and  combuftible  divide  themfelves  each  into 
two  portions,   which  combine  in  pairs;  the  one  compound  is 
the  produB,  and  tlui  other  the  /Srr,  which  efcapes, 
Com^iiftion  w'U      Hence  the  rcafon  lliat  tlie  osigen  of  proJii£ls  is  unfit  for  com- 
j^otfisfac  if  eU    buUiuni     It  wants  its^^alor leu     Hence  the  reafon  that  combuf* 
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tion  does  not  take  place  when  oxigen  combines  with  prrodu^l^  grtd;«ac&  of  fire 

or  with  the  bafe  of  fupporters.     Thefc-  bodies  contain  no  ligKt.  *»<  *^*«'^'* 

The  catortc  of  the  oxigen  of  courfej?;  not  feparalcd,  and  no  fire 

appears*     And  Oils  oxigun  fltll  retaining  its  caloric,  is  capable 

of  producing  coiiibullion  whenever  a  body  h  prcfented  which 

contains  light,    and  whofe  bafe  has   an   affinity  for  oxigen* 

Hence  alfo  the  reafon  why  a  combuJiible  alone  can  rcdore 

combuftibilily  lo  ihe  bafe  of  a  prodviil.     In  all  fuch  cafes  a 

double  decum poll  tion  take^i  place.     The  oxigcn  of  the  produft 

combine<»  with  ibe  bafe  of  the  combuftible,  while  tlie  light  of 

the  combuftible  combines  with  Uie  bafe  of  Ihe  produfi.     Thus 

when  iron  acts  on  wafer,   the  uxigen   of  the  water  combines 

with  the  bafe  of  the  iron,  while  at  the  fame  time  the  %A/of  the 

iron  combines  with  I  he  hidrogen  of  tlie  water,  and  occahonii 

its  efcape  in  the  Hate  of  gas. 

But  the  application  of  iliis  llicory  to  all  the  different  pheno- 
JDena  defcribed  aboi^e,  is  lb  obviou?*,  that  it  is  ncediefs  to  give 
any  more  examples.  Let  us  rather  inquire  tnto  the  evidences 
which  can  be  brought  forward  in  its  fupport, 

lU.  Now  as  caloric  and  light  are  always  emitted  during  Thermttft 
combuliion,  it  follows  that  tliey  rauft  have  been  previoully  therefore  have 
component  parts  either  of  the  coaibuluble^  or  of  the  fupporter,  ej"*  the  com*.  ' 
or  of  both .  buftlbic,  the  fup* 

That  the  oxigcn  of  the  fupporters  contains  either  one  or  both  P^""^'  or  both, 
'Of  ihefe  lubftanccs,  follows  incontrovertiblv  from  a  fad  already 
mentjoned,  namcl v,  thul  the  oxigen of  produQs  will  not  fupport 
cornbullion,  while  that  ot  fupporters  will.  Hence  the  oxigen  of 
fupporters  muft  contain  fome thing  which  the  oxigen  of  produds 
want*,  and  this  fomething  mull  be  caloric,  or  hght,  or  both. 

That  the  oxigen  of  fome  of  the  fupporters  at  leaft  contains  Rtferencet  to 
caloric  a5  an  ingredient,  has  been  proved,  I  think,  in  a  fatisfac-  ^*^*  *  Cilwic 
tory  manner,  by  the  experiments  of  Crawford,  Lavoifier,  and 
La  P^e.  Thii>i  tiie  temperature  of  hot  blooded  animals  is 
maintained  by  tbe  decompufition  of  air.  Now  d  the  oswigeu 
of  orie  fupporter  contain  caloric,  the  fame  ingredient  mufl  e^« 
iii  in  the  oKigen  of  every  fupporter^  becaufo  all  of  them  are 
obviouCy  in  the  fame  Aatc*  Hence  I  conclude  that  theoKigcn 
of  every  fupporter  contains  caloric  as  an  etfentiat  ingredient. 

The  light  emitted  during  cornbuflion  mufl  either  proceed  Light, 
from  the  comhuflibte  or  the  fupporter.     Now  that  it  proceeds 
from  the  combufbble  muft  app<ii»r  pretty  ob\Las^  if  werecot- 


lefl  tJiat  ihe  coloiir  of  the  ligbt  emitted  during  combciflioil 
^fe  ^mries,  and  that  this  variation  afiitalty  depends,  not  upon  tho 

^^^^^H  fupporter,  bat  upon  the  combuftible.      Thui  carbonic  acid 

^^^^^^  burns  with  a  Uue  flame,  carbonated  htdrogen  wtlli  a  whttc« 

^  and  charcoal  with  a  red  ;  fuJphur  with  a  blue  or  vtolet^  ztnc 

^^^^  witha  ^reeniili  white»  and  phofphoriis  with  a  while. 

Katuial  forma.  The  fortnatlon  of  combuftiNcs  tn  plants  obWoufly  requirei 
tkw  of  comhuf.  the  prefence  and  agency  of  light  j  for  when  pfanti  vegetate  id 
porter*:  Vf^-  the  dark,  their  carbon  is  not  increafed^  nor  is  any  oily  or  refin- 
**£»«>»  oua  matter  formed  in  them.     The  leaves  of  plants  emit  oxigen 

gas  when  expofed  to  the  fun's  ray^#  but  never  in  the  fliade,  of 
in  the  dark,  Scnebier  has  demon ftraled  that  this  emiilton  it 
occalioned  by  the  decompotl  tion  ot  carbonic  acid.  This  actd^ 
which  is  a  produ^  of  combufiion,  h  dcconipofed  by  the  leave*, 
of  plants  afllded  by  funfhine,  and  converted  into  oxigen  gas  and 
charcoal,  ujltpporier  and  a  amhttftihlt.  This  procefi  is  exactly 
the  reverfe  of  combullion^  and  mull  therefore  reftare  the  fub- 
(tancea  which  bad  been  loll  during  combullion ;  that  is  to  (ay, 
caloric  and  light*  Hut  the  fun^s  rav$  confift  of  thele  two  bo- 
die*.  Thus  we  fee  why  plantji  require  funlbine.  A  part  oi 
vegetation  confilh  in  decompofing,  or  imburnvig,  produftsf 
aixl  converting  them  into  fupporters  and  combuftibles ;  bul 
for  fuch  a  couverfion  caloric  and  light  are  abfolutely  neceflary, 
trimeeflTe^*      Befides  vegetation,  we  are  acquainted  with  two  other  m 
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thods  of  unburning  products,  nr  of  converting  them  into  pro 
duds  and  combuftible  ;  by  expofing  them,  in  certain  circuni** 
Ibinces,  to  the  a*jcncy  of  fire  or  of  tlcRricit^,     The  oxides  of  ■ 
gold,  filver,  and  mercury,  when  heated  to  redne^,  are  decora- 
pofH,  oxigen  gas  is  emitted,  and  the  pure  metal  remains  be«J 
hijid.     In  this  cafe  the  neccfTary  caloric  and  light  muft  be  fur-  i 
nifhetl  by  the  fire ;  a  crrcumi!ance  which  explainji  why  fticb 
redu^ions  always  re*]urre  a  red  heat.     When  carbonic  acid  it 
made  to  pafs  repeatedly  over  r*xl-ht>t  chnrcoal,   it  corpbinej 
with  a  portion  of  charcoal^  and  is  converted  into  carbonic  o%m 
iile  ga!(.     If  this  gas  be  a  combullible  oxide,  the  bafe  of  tiie 
carbonic  acid  and  its  oxigen  raurt  have  lx*en  fupplied  will 
lr*4ht  and  caloric  from  the  lire;  but  if  it  bca/i.iW/a(  cotnhtt/tibhf. 
it  i*;  merely  a  compound  of  carl>onic  acid  and  iharcoal;  which 
ol  the  two  it  i^,  remains  ft  ill  to  be  afcertained.     Eledricity  de 
compofes  water,  and  con^'erts  it  into  oxigen  gas  and  hidroge 
gas;  it  muft  therefore  fu pply  thi^  heat  and   the  light  vvhidll 
Uieff  bodle*  luft  \^  hen  converted  into  a  praducl. 
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Thefe  fads,  together  witii  the  cxad  correfpondence  of  the  Ap^Kcation  of 
theory  given  above  with  the  phenomena  of  combuliion,  ren- ^^j^^^  ^^^^ 
der  il  fo  probable^  that  i  have  ventured  to  propofc  it  as  an 
additional  ftep  towards  a  full  explanation  of  tlie  theory  of 
combustion.  Every  additional  experiment  has  ferved  to  con- 
firm it  more  and  more*,  it  even  throw*  hght  upon  many 
phenomena  which  liavebeen  hiiherto  confidered  a?^  altogether 
anomalous,  as  will  be  evident  from  the  following  obfervations, 

n.  In  the  year  1793,  the  affociated  Dutch  chemifts  drew  Igmtion  pre- 
the  attention  of  philolopliers  to  a  curious  phenomenon  which  f,"nof  ftilpb\*r' 
accompanies  the  formation  of  fome  of  the  fulphurets;  a  phc- with  a  metalj 
nomenon  previouOy  noticed  by  Scheele ;  but  which  they  firll 
defcribed  in  detath  When  eight  parts  of  copper  filings,  and 
three  parts  of  ho  we  rs  of  iulphur  are  mixed  together  in  a  glafs 
receiver,  and  the  velTel  placed  upon  burning  coals,  the  mix- 
ture melts,  a  kind  of  explofion  takes  place,  it  becomes  fud* 
denly  red  hoi,  and  a  glow,  like  that  of  a  piece  of  red  hot  char- 
coal fanned  by  bellows,  rapidly  pervades  the  whole.  When 
this  dilappears,  the  mixture  is  found  in  tiie  liate  of  folid  ful- 
phurel  of  copper.  Iron,  lead,  tin  or  zinc,  may  be  fubfU- 
tuted  for  copper.  The  experiment  fucceeds  whether  the  vef- 
fel  be  filled  with  air,  or  with  azotic,  or  hidrogengas,  or  even 
witli  water  or  mercury.  What  i^  fingular  in  this  experiment 
IS  the  glowing  red  heat,  or  the  cmiffion  of  fire  which  accom- 
panies the  combination  of  the  fulphur  and  metal.  This  emif- 
(ion  being  the  fame  which  takes  place  Juiuig  combuftion,  the 
procefs  has  been  conlidcred  as  a  combuliion,  and  flated  aj 
fuch  by  the  German  chemifliSi  as  an  obje^ton  to  La voi tier's 
theory,  which  I'uppofes  that  ox i gen  is  a  neceltary  agent  in 
that  procefs :  while  other  philofophers  have  denied  that  this 
operatk»ii  iit  a  combuflion,  or  that  it  has  any  relismblance  to 
that  procefs. 

The  fame  emifhon  of  caloric  and  light,  or  of  fire,  takes  or  of  fulphur 
place  when  melted  fulphur  ia  made  to  combine  with  not-afh.  T'     P***^"J^ 
or  with  time,  in  a  crucible  or  giafs  tubcj  and  like  wife  when  phonn  with 

time,  &c» 

•  In  the  preceding  cniimeration  of  fafls  I  have  not  taken  notice 
of  the  modifications  which  the  Lavoifcrian  theory  has  reccivet!  frotn 
Mutton,  Dclajnaherie,  Richter,  and  BrugnatclUj  becaufe  I  fup- 
pofc  ihem  fufficicndy  known.  Every  one  of  thcfc  modifications 
ngreet  in  fome  particul.trs  with  the  theory  given  m  thit  Paper^  but 
differs  from  it  in  others. 

Vol.  1L— Junk,  1802.  H  nieltcd 
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give  out  caicric 
mi  fight 
firet 


Tneltc^ci  phofphorus  is  made  to  combine  wiUi  lime  heated  nearly 
to  rednefs.     In  all  probabiHly  barytcs  antl  jlroniian   e' 
tlie  fame  phenomenon  when  combined  with   melted   ful 
or  phofphorus ;  and  fame  of  the  meUU  when  conibined  w 
phofphorui?.     In  general  then  the  emilhoii  of  fire  acconipa 
the  combination  of  melted  fulphur  and  phofphorus,  widi 
veral  of  the  earths^  tixcd  alkalies  and  metals^  healed  previ- 
oufly  to  a  certain  temperature* 

BfpWati  m.  To  explain  the  phenomenon  we  have  only  to  recollect,  I. 

Fufifd  fulphur  or  ^^j^^  j^^  fulphur  and  phofphoru'i  are  in  the  melted  (late, 

photphtkrut  con-     ,  ^  .  ,       .         *^  ,.  ^      rr-l  1 

uinfrf/Dw:  me- therefore  contam  caloric  a*  an  ingredient.     2.  Tiiat  ilic 
ul.  &c.  conum  kalies,  earths  and  melals  which  |>roduce  the  phenomenon 
iSme/afidm     *  queflion,  contain  light   as  an   ejientia!   ingredient.      3 
combinati  n  and  the  fulphuret  or  pholphnrct  formed  h  always  in  a  folid  fial 
thefe  three  points  once  eilabliflicd,  the  procefs  admits 
very  fimplc  ejvpfanalion.     The  fulplnir  or  phofphorus 
bines  with   die  hafe  of  the  metal,  earth  or  alkali  ;   while 
the  feme  time  the  ctihriv  to  whkh  the  fulphur  or  phofphoi 
owed  its  fluidity,  combines  widi  the  %A/  of  the  meiaJ,  ea 
or  alkalij  and  the  compound  dies  otf  under  the  form  ofjkir* 
Tbc  proccft  re-      Thus  the  procefs  is  exactly  the  fame  with  combultion^ 
fcmUks  combuf-  (.^.pting  as  for  as  regard5  theVrodutl,     The  melted  fulphur 
produ^l  pliofphorus  atts  the  part  of  the Jhpporter,  while  the  metal^ 

earth  or  alkali  occupy  tlie  place  of  the  covihuftibh.     The  ^vH 
furnvfhes  caloric,    the  fecond  light,  while  the  bafe  of  each 
combines  together.      Hence  w*e  fee  that  tlie  bafe  of  fulphur 
and  phofplmrcti  reicmbles  the  bate  of  praducls  in  being  d< 
tute  of  light,  Ihr  iormatiou  of  thetc  bodies  exhibiting  the  fcj 
ration  ot   tire  like  comhuflum,  but  the  produ^  diflering  from 
product  of  combutlion  in  being  dctlitute  of  oxigen,  we  mi 
difunguifli  the  procefs  by  the  title  oi  Jhmi'comhufiion  i  %\ 
eating  by  the  term,  that  it  poflefrei  one  half  of  the  charactc^ 
ri/tic  marks  of  combullion,  but  ia  dellittiie  of  the  other  half. 

The  only  part  of  U;is  theory  which  requires  proof  is, 
light  is  a  component  part  of  the  earllis  and  alkalies,     fiat 
potaQx  and  lime  arc  tlie  only  bodies  of  that  nature,  which 
am  certain  to  be  capable  of  exhibiting  the  phenomena  of  fc 
conibuftion,  the  proofs  mull  of  neceJhty  be  confined  to  tl»i 
Now  diat  iim€  contains  light  as  a  component  part  has  boen 
long  known*     Meyer  and  Pellet ier  obfervcd  long  ago,  ll 
when  water  is  poured  upon  qtijcklime  not  only  heat  but  lij 
is  emitted.     Light  is  emitted  alfo  abundantly  when  fulphu 
2  m 


termed  feml- 
ciimbuAion* 


chat  potalh  and 
lime  contiiin 
liKhu 


eo^l 


I 


4 


acid  is  poured  upon  Ume*.     hi  both  cafes  vl  fimi^eomhttfitmi  StmUcoa^Qf- 
takes  place.     The  water  and  the  acid  being  fulidilied  g'^c';"^^^"^'**"^"^ 
out  cttlone,  while  the  c(uicklime  gives  utit  itght ;  that  lime 
during  its  calcination  combines  with  light,  and  that  light  is  a 
component  part  of  quicklime  i^  demonllratcd  by  the  following 
experiment^  fbr  which  we  arc  indebted  to  Schecle. 

It  is  wrcll  known  that  (!uor  fpar  (native  fluate  of  lime)  has  l^hofphorefccnce 
the  property  of  phofphorcrcfng  llroni^!)'  when  heated,  but  that  "[^,^^^'J  ^^^  *^Jj 
the  experiment  does  not  lucceed  twice  with  the  lame  ipeci* 
men.  After  it  has  been  once  heated  fufficiently^  no  lubfe- 
queiu  heat  will  caiife  il  to  phofphorate.  Now^  phofphoref- 
cence  is  merely  the  cmttlion  of  light,  light  of  courfe  is  a  com- 
ponent part  of  f]uor  fpar,  and  heat  hasi  the  property  of  fepa- 
rating  it.  But  the  phofphorefeing  quality  of  the  fpar  may  be 
again  recovered  to  it,  or  which  is  the  lame  thing,  tin:  iight 
which  the  fpar  had  loll  may  be  reftored  by  the  following  pro- 
cefs.  Decompofe  the  filiate  of  lime  by  fulphudc  acid,  aud^^^occd, 
prcfcrve  tlie  tluoricadd  feparated.  Boil  the  fulpliate  uflimc 
thus  fonued  with  a  fuHkient  cjuanttly  of  carbonate  of  foda;  a 
double  decompolUion  takes  place  ;  fulphate  of  foda  remains  in 
lolulion,  and  carbonate  of  iime  precipitate's.  Calcine  this 
precipftate  in  a  crucible  till  it  h  reduced  to  quicklime,  and 
combine  it  with  the  fluoric  acid  to  which  it  was  formerly 
united.  The  fluor  fpar  thus  regenerated  phofph  ore  fees  as  at 
hril.  Hence  the  hme  during  its  calcination  mull  have  com* 
Lined  with  light. 

That  potalh  contains  light,  may  be  proved  in  the  fame  man-  tight  (q  potidii 
ner  as  the  exiflence  of  that  body  in  qiitckhmc,  Dize  has 
fljown  that  much  light  in  emitted  when  fulphuric  add  is  poured 
upon  potafti,  but  more  when  it  is  poured  on  the  carbonate  of 
potaHi.  Now  as  potaHi  is  deprived  of  its  carbonic  acid  by 
lime,  it  is  obvious  that  the  proceffi  muft  be  a  double  decom* 
pofition;  thebafeofthe  lime  combines  with  carbonic  acid, 
while  its  light  combines  with  the  potafii. 

Thefe  remarks  on  femi-combultion  might  eafily  be  extended 
much  farther.  For  it  h  obvious,  that  whenever  a  liquid  cum- 
bines  with  a  folid  containing  tight,  and  the  produtt  i"^  a  folid 
body,  fomething  analogous  to  femi-comhuftiun  mail  take 
place.  Hence  the  reafon  why  w^ater  increafes  the  violence  of 
combafiion  when  thrown  fparingfy  into  a  common  fire. 
•  Dizc  Jour,  dc  Phyf*  49,  177. 

H  2  IX*  ^ 


VUMtllCUUS 


I  \atian  of  the  Experiments  mid  Oi/crvQiiamM  &n  the  Liohi 
•4ffLw*.  $/!  jpifniajteoitjl^  emitudfrom  vanous  Bmlits  ;  uxfth  Jfimt 
Experim^ts  and  OhfaTuiiom  on  Johr  Li^hi,  tt/*t/i  ufthilted 
Ay  Canto  Ill's  Ph}/pharm,  %  NAXKAKiit,  HtJi-Mi, 
M.D.F,  lis.  an4A,S, 

(Concltvded/wm  pagt  #0  J 

§  3, 

h  qf  mrbank  Acid  Ga^  or  fixed  Air  *  an  f^onit 

'  EXPERIMENTS, 

Lx\t   10  P,  M.  a  piece  of  freOi  herring,  weighfi 
, —  ^  three  drams,  tvas  fufpenrled  hi  a  wick -mouthed  ten- 
light  $  but  it  re- ounce  phial^  filled  with  carbonic  acid  gas,  and  clofed  with  a 
moTain  ^^°^'    ^^^^  ^"^  bladder.     It  was  retained  there  for  three  fucceffive 
nights ;  but  emitted  no  light. 

Exp,  2.  The  fame  experiment  was  made  with  a  piece  of 
herring,  which  was  beginning  to  be  luminous.  On  the  next 
evening,  the  illumination  was  found  to  be  extinft :  never- 
thelefs  the  herring  was  ftill  kept  in  the  gas  for  three  nights 
longer,  but  did  not  become  lucid. 

Exp.  3.  At  7  P.  M.  a  piece  of  frefh  mackerel  was  intro- 
duced above  water,  into  a  wide-moutlied  bottle,  holding  Si- 
ounces,  which  was  completely  filled  with  carbonic  acid  gas, 
and  fupported  by  a  tea-faucer  that  held  about  three  ouiices  of 
water.  On  the  fecond  night  it  was  dark,  and  continued  the 
fame  on  the  third.  It  was  then  expofed  to  the  influence  of 
atmofpherical  air,  and,  on  the  next  evening,  it  w^as  pretty 
luminous,  and  like  wife  on  the  fucceeding  night. 

Exp.  4.  At  9  P.  M.  a  cork,  fmeared  with  the  luminous 
matter  of  a  mackerel,  was  put  into  a  five-ounce  wide-mouthed 
phial,  filled  with  carbonic  acid  gas,  and  then  clofed  with  a  glafs 

*  This  gas  was  obtained  from  powdered  chalki  or  marble,  and 
diluted  fulphuhc  acid. 

ilopple. 
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OBSERVATIONS    OIT   SPOITTAirEOUS   LIGRT. 

Hopple.  Il  coiitifiucd  lo  fliine  pretty  vividly  for  fonie  little 
lime;  then  the?  ligbl  gradually  diminiflietl.  To  that  at  twelve, 
only  a  fmall  fpark  remained. 

Exp,  5.  At  10  P,  M.  another  cork^  illuminated  with  mac- 
kereMight,  was  introduced  above  water,  into  24  ounces  of 
the  gas ;  and  its  light  was  nearly  cx:tin£i  at  twelve. 

Exp,  6,  At  S  P.  M.  a  fragment  of  ftiining  wood  was  put 
above  water^  inlo  24  ounces  of  the  gas;  and  it  had  not  been 
long  there  before  the  light  difeppearcd.  It  was  then  taken 
out,  and  expofed  to  the  atlion  of  atmofpfieric  air,  when  its 
fliining  property  foon  returned. 

Exp.  1\  Another  fragment  of  brightly  Hiining  wood  was  in- 
trofluced  above  water,  into  the  fame  quant* ly  of  the  ga^i,  at 
10  P.  M,  and  the  light  wa^  exlinguiflied  in  the  fpace  of  an 
hour.  After  thi<;,  it  was  expofed  to  tiic  open  air,  and  the 
light  gradually  revived. 

Ejp.  8,  At  8  P*  M,  a  luminous  dead  glow-worm  was  put 
above  water  into  the  ga> ;  its  glowing  appearance  gradually 
faded,  and  in  a  fliort  time  became  quite  invifible.  It  was 
then  taken  out,  and  the  light,  by  degrees,  rc-appeared  as 
vivid  as  before. 

OBSERVATION. 

Thi«  gas,  we  find,  hai  alfo  an  extinguifliing  property,  with 
refped  lo  fpontaneoui  light :  but,  in  general,  the  light  returns^ 
if  the  object  of  cKperiment  be  taken  out,  and  expofed  to  ihQ 
€pen  air* 

5  6 

Jlt€  Effects  of fidphuraUd  kidrogen  Gas  *  on  Jpontwicous  Lights 
EXPERIMENTS. 

Exp,  \,  At  noon,  apiece  of  a  very  freth  mackerel,  with  Sufphurated  hi. 
a  bright  eye,  was  introduced  above  water,  into   24  ounces '*"^**"  "^*'** 

r  .t  *  I  .   •       1      1         .  *  guifhel  fponu* 

of  this  gas,    and  was  rctamed  thercm  »or  three  fucoeflive  ncoui  light  more 
evenings,  without  emitting  any  light.     It  was  then  expofed  to  *^*^^^»'^y  »»d 
atmofpheric  air ;  yet  it  continued  dark  on  the  two  following  S^cn^Jy  dun  car- 

bonk  tcid» 
•  This  gas  was  obtained  from  fulphuret  of  potath  and  diluted 
muriatic  acid. 

nights ; 
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riiglit!^:  but}  on  (hetliirtt,  iL  was  very  luminous^  and  remnln 
fo  on  the  iVmrUi  and  fifth, 

Exp,  2,  The  fame  experiment  was  then  made  with  a  piece 
f>r  fVelh  herring,  which  was  alfo  kept  in  the  above  gas,  for 
about  three  niglit^,  without  being  Iumino\i5.  After  expofure  i 
to  com  man  air,  it  did  not  emit  any  light  during  the  6ril  2M 
hours.  However,  on  the  fuUequenl  night,  it  began  to  dune, 
had  a  very  bright  hghl  on  the  foHowing  evening,  aud  conti-»' 
iiued  lltiiuiig  for  federal  fuccceding night*. 

£j/»,  3.  A  cork,  fmcared  widi  the  luminous  matter   ofs 
herring,  was  put  above  water,  into  2  i  ounces  of  the  ^s  j 
the  light  wa?;  extingiiifhed  in  Icfs  than  an  liour.     The  experi»*j 
roent  was  repeated  in  the  fame  gas,  and  wiUi  die  fame  refult. 

Exp,  -l^.  A  cork,  ilhnninated  with  mackerel  lights   was  iis« 
troduced  into  the  fame  quantity  of  gas;  and  was  dark  in  half ' 
an  hour. 

Exp.  5. 
ga«J,  became  dark  in  eight  mmute«t.     A  lecond  pn 
dark  in  hve  minutes.     They  were  then  laken  out,  and  conii* 
nued  dark  all  tttat  evening.     On  the  next  eveutng.  one  of  Uu^Ji 
pieces  wa-*  uncoramonly  lucid.  ■ 

Exp,  6.  At  10  P.  M.  another  fragment  of  brightly  ihrning 
wood  was  introduced  above  water.  Into  2V  ounces  of  the  ga^, 
and  was  extinifl  at  eleven.  It  wa5  then  ex  poled  to  the  open 
air  ;  but  there  was  no  return  of  light  that  evening.  On  the 
following  nJght^  it  was  found  pretty  luminous.  j 

E^vp,  7.  A  finely   fliinirig  dead  glow-worm  was    next  pi^tV 
above  watcrj  into  thi-^  gas,  and   its  light  w^as  quickly  exiin 
gui filed.     In  a  fccond  experiment,  in  the  fame  gas,  the  light 
was  much  flower  in  its  extindion.     In  both  intlanccs»  aflef^i 
the  infecl  was  withdrawn,  and  placed  in  atmofpheric  air,  the 
light  gradually  revived. 


A  fragment  of  Ihintng  wood,  being  put   into  tlia  ■ 
ne  dark  in  eight  minute«t.     A  fecond  piece  became  ■ 


I 


OBSERVATION, 

It  h  apparent,    by  ihefe  experiments,    tliat  fidphurated 

hidrogcn  ^^cis  exlinguiflies  fponta^neous  light  much  (iioncf 
thancarbontr  acid  gas,  and  thai,  in  general,  the  light  rctunil 
much  moreHowly,  wheu  the  fiibje€t  isexpofed  to  atmofpheric 
air, 

5  7. 
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QlSEBVATia^S    ON    SPOKTABTEOUH    nr.KT. 


Thtr  FjfiH$  qffUtrom  Gas  *  on/prnttanrous  Light, 

EXPERIMENTS. 

Erp.  1.    A   piece  of  frefli  herring  wa*i  iMroJuced  above  Nitroot  |^ 
water,  intolhissras,  at  3  P.  M.  anciretnaitied  tlierefuurmshts,  J^^J^^'f/"*** 
without  emitting  aii)^  liglit :  it  was  Ificn  withdrawn,  and  ex- ^aiflicf  ipjm« 
pofcd  to  commmi  air,  fur  the  fpace  of  three  nighK;  but  did  """» ''ti**^ 
not  become  hicjd, 

Exp,  2.  The  Catw*  *^>;perfmcnt  \va<»  made  with  a  piece  of 
herring  beginning  to  be  InminoLiv  j  but  its  hght  was  gradually 
extingu idled  :  it  was  detained  in  the  ga?^  for  three  nights,  and 
taken  out  dark.  It  was  tht^n  expolbd  to  the  open  air,  for  the 
three  fubfcqnent  nights;  but  its  (Inning  appearance  did  not 
return. 

Exp*  3,  A  cork  willi  htminous  matter,  introduced  above 
water,  into  thi*i  fpccies  of  ^a«,  had  its  light,  in  general,  ex- 
tinguifbed  in  frcmi  10  lo  30  minutes;  and,  when  taken  into 
common  air,  its  hght  very  feldom  rc-appcared. 

Eip.  4.  Fragments  of  fliining  wood,  above  watefj  in  nitrous 
gas,  were  like  wife  commonly  rendered  dark  in  a  very  (hort 
fpacc  of  time,  as  m  Uiree  or  four  minute; ;  fumetimes  a  irag- 
mcnt,  if  uncommonJy  luminous,  would  not  be  e^ctinguiflied  in 
Icfs  than  lix  or  eight  qjiJiutes  ;  and  very  feldtmi  would  the  light 
revive,  on  cxpoliiig  the  wood  to  atmofphcrical  air. 

Eip,  5,  A  dead  (hining  glow-worm  being  put  above  water, 
into  this  gas,  its  light  was  quickly  extinquiihed ;  but,  after 
the  infeci  was  taken  iiilo  the  ttmimon  atmofphere,  the  light 
gradually  reiuint^d.  The  experiment  was  thrice  repeated, 
and  with  the  fame  refult. 

OBSERVATION, 

This  fpecies  of  ga5,  we  obferve  (o  have  tolally  prevented 
the  cmliTion  of  light,  and  to  have  quickly  cxtinguillied  that 
wHiirli  had  been  emitted :  like  wife  that  the  luminous  objerls 
which  had  been  under  its  influence,  (except  the  glow-worm) 
did  not  experience  a  reviviil  of  their  light,  when  taken  out, 
and  kept  for  lume  time  in  common  air. 

•  Tbif  gas  vf%M  obtained  from  copper  aod  diluted  nitrous  acid, 

§  8« 
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5  8. 

The  ^ge£U  ttfa  Vacuum  onjponianeovt  Light.   ' 

EXPERIMENTS, 

Tbe  l%1it  b  a-     Exp.  1.  A  piece  of  fhining  wood,  of  »  moderate  iize,  was 

TiiilmMittttIm- P°^  under  the  receiver  of  an  air-pump,  in  4  dark  room  ;  ia 

tilUiy  rctond    proportion  as  the  air  was  extraded,  the  light  was  gradually 

IjadaUfomof  extinguifhed,  and  at  laft  reduced  to  a  mere  pdntj  juft  vifibtea 

owing  mod  probably  to  a  fmall  refiduum  of  air,  which  is  al« 

ways  left,  even  in  the  mod  perfed  machine.    Frelh  air  was 

then  leifarely  admitted,  and  the  light  was  immediately  revived 

in  a  very  beautiful  manner.     This  experiment  was  frequently 

lepeated,  and  always  with  the  like  effk&. 

Exp.  2.  Some  luminous  matter  of  a  herring,  uncommonly 
bright,  was  fmeared  upon  a  piece  of  red  blotting  paper,  an4 
then  fubmitted  to  the  operation  of  the  air-pump-  The  light 
became  fainter  and  fainter,  as  the  inclofed  air  was  withdrawnji 
and  at  lafl  nearly  vanifhed ;  but  brightened  up  as  before,  on 
die  influx  of  frefli  air.  The  experiment  was  repeated^  and 
with  the  fame  refult, 

SECTION  XII. 

ExperimcnU  and  Obfervatiom  on  folar  IdglU,  when  imbibed  fry 
Canton's  Phojphorus. 

s  I. 

The  Effe&s  of  Heat  on  imbibed  folar  Light, 

1,  The  imbibed  Light  is  rendered  more  vivid  by  a  moderate 
Degree  of  Heat. 

EXPERIMENTS, 

Canton's  pho(«  ^^P-  ^  '■  Havipg  prepared  fome  Canton's  phofphorus,  and 
phorns  ihinei  expofed  it  to  the  light  of  the  fun,  it  was  carried  into  the  darl^ 
heated.  laboratory,  to  feparate  the  illuminated  parts  from  thofe  that 

remained  dark.  In  doing  which,  fome  luminous  fragments 
were  placed  upon  the  palm  of  the  hand,  and  retained  there 
for  fome  time,  when  it  was  obferved,  that  the  warmth  of  the 
band  confiderably  increafed  the  degree  of  light. 

£4p.  «• 


OBi^ftV  ATTONS 

Exjt,  2.  S«>mc  JfjgmcnU  of  ihi-i  illuminated  pholphorai 
wem  put  into  a  fmall  phial,  nhich  was  tfien  cl*>rc(l  witJia  cork, 
auH  fLifjK'ijded,  b)  a  ftriug,  in  a  quart  oi  watct  healed  to  about 
TAi®  j  by  tJiefc  mt'an'»j  the  light  was  r«.Midi?fed  much  more  vivid 
than  before. 

Erp.  3.  Some  other  pieces  of  the  illuminated  phofphoru^ 
were  droppL-d  fi^paralel)  into  a  glafs  tube  32  inches  long,  and 
1%  bore,  filled  with  water  at  about  1  20**.  The  light  of  each 
piece  became  exceedingly  bright^  as  foon  as  it  entered  the  liot 
water;  and  they  all  deft  ended,  very  luminous,  from  tlie  lop 
to  the  bottom,  fome  quickly  and  otiiers  l1owly»  according  to 
their  gravity,  making  a  very  plea  ling  experiment, 

£>/».  4,  A  large  wooden  bawl,  aboiit  1 2  inches  widc^  was 
next  filled  with  water  heated  to  about  110^,  iind  then  a  quan- 
tity of  illutninated  phofphorus,  partly  in  the  form  of  powder, 
and  partly  In  piece-f  of  different  magnitude^,  was  fcattercd 
over  the  whole  furface  of  tlie  wutcr;  all  which  pieces  fellp 
with  incrcafed  fp  lend  our,  to  tlie  bottom ,  where  tliey  prefer  ved 
their  light  for  fome  time, 

II,  ne  imbibrd  Light  is  extingmjked  hya  great  Degree  qf  Heat,  feat  too  modi 

hrir  extinguidi* 
Ejp.  5.  Some  fragments  of  the  phofphorus,  rendered  lumi-cs  it, 

nous,  were  expofed  to  a  greater  decree  of  heat,  nauii/ly»  by 
cafling  them  into  a  tin  vclfel  contaJLiing  two  pints  of  boiling 
water*  They  flaflied  wilh  increafed  light,  as  toon  as  they- 
came  in  contaft  with  the  water,  fell  precipitately  to  the  bot- 
tom, in  a  lucid  Jiate,  and  then  were  gradually  extinguithed, 

Exp.  6.  In  which  the  decree  of  heat  aat  ftilt  increafed.  A 
fmall  bar  of  iron,  of  about  an  inch  fquare,  was  made  red-bot, 
and  laul  horizontally  tn  the  laboratory,  until,  by  cooling,  it 
pearly  ccafed  to  fliinc.  Some  pieces  of  illuminated  phofpiio- 
rus  were  then  pdt  upon  (t  in  fucccflinn,  and  the  light,  in  ;*  mo- 
ment, gltiwcd  with  uncommon  luttre,  but  wa>  quickly  after 
totally  extinguifhed  *. 

<p  Solar  light,  when  received  merely  on  a  piece  of  white  paper, 
pijy  alCibe  rendered  more  luminous  by  heat,  and  then  txtingui Hied 
by  it,  18  appeals  from  an  experiment  made  hy  the  late  Mr.  B. 
Wilfun,  whofe  book  on  phofphori  I  had  not  fecn  befure  thit  Paper 
was  dra^n  up, 

111.  The 
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8gbt  it    lit.  The  imbibed  Ugki,  after  being  in  a  kAem  State,  i$  ereiUd 


Q^M^t^tS'-  ^^  rendered  luminouM  by  tlte  Agency  qfUeai. 

ikons  by  heit»  £j^^  j^  Some  fmall  pieces  of  the  phofphorus  after  having 
been  illuminated,  were  depofited  in  the  laboratory  ;  when  the 
light  by  degrees  faded  away,  and  became  totally  invifible. 
They  were  kept  in  this  dark  ftate  for  the  fpace  often  days, 
and  then  placed  one  after  another  upon  a  heated  bar  of  iroOj 
as  in  the  laft  experiment^  upon  which  they  quickly  became 
exceedingly  luminous. 

From  an  experiment  made  by  the  ingenious  Mr.  Canton, 
I  obferve,  that  fome  of  his  phofphorus,  contained  in  glafs 
balls  hermetically  fealed,  and  heated  in  the  above  manner, 
gave  a  conflderable  degree  of  light,  after  it  had  been  kept  in 
a  ftate  of  darknefs  more  than  fix  months.  Phil.  Tranf.  V<A, 
LVIII.  page  342. 

§2. 

Jlie  EJtas  qf  CM  an  imbibed  Light. 

EXPERIMENT. 

CoMeztiiigiiifli-     About  15  grains  of  the  phofphorus  were  put  into  a  half- 

5c*Bto'*'^        **"^®  phial,  containing  two  drams  of  cold  purap  water,  Uiat 

(hofphoriis^  ftaJiad  been  deprived  of  its  air  by  boiling.     The  phial  was  then 

corked,  and  expofed  for  fome  time  to  folar  light,  whereby 

the  phofphorus  became  finely  illuminated.     In  this  ftate,  it 

was  immediately  put  into  a  frigorific  mixture,  compofed  of 

fnovv  and  fea  fait,  and  retained  there  about  30  or  K)  minutes, 

when  it  was  taken  out,  and  the  light  found  to  be  totally  ex- 

tinguifhed.     The;  phial  was  then  placed  in  fome  water,  at 

about  60°  temperature,  and  the  light  gradually  revived,  and 

became  as  brilliant  as  before  it  had  been  expofed  to  the  cold. 

This  experiment  was  frequently  repeated,  and  always  with 

the  fame  rcfult. 

I  cannot  but  remark,  that  in  the  courfe  of  experiments  on 
this  fubje6lj,  the  fuperior  power  of  folar  over  that  of  fponta- 
neous  light  was  very  apparent.  P'or,  the  firft  trials  being 
made  in  fm^ll  phials,  containing  only  atniofpheric  air  with  the 
phofphorus,  the  light  was  with  fome  difficulty  totally  extin- 
guifhcd  ;  and^  after  the  phials  were  taken  out  of  the  frigorific 

mixture. 


mixture,  the  tenrperattire  of  the  laboratory  would  comnicniljf 
loon  revive  iht'  light,  which  rendered  the  otpeniueiils  not  aU 
[together  fati<ifadory.  Finding  it  thus  fomewhat  riiilicutt  ta 
extinguifl>  f^iIar  light  /t?  air,  recourfe  was  had  la  tmta\  in  Ihc 
manner  above  dcfcribcd.  Tliis  anfwered  per  fed  ly  well ;  for 
the  water,  when  frozen,  gave  a  lubftantial  body,  as  it  were, 
to  tJie  imbibed  light  of  die  phoijihorus,  fo  as  to  enable  it  lo 
retain  the  excefu  of  cold  ariling  from  the  frigorific  mixture  ; 
thereby  making  the  ex  peri  men  L>  quite  fatisfadory.  When  the 
phofphorus  wa.-;  thus  fiirruundcd  by  iee»  only  a  few  niliuiteft 
fiay  in  the  frigorific  mixture  would  generally  be  Jullicient  for 
a  total  extindion. 

OBSERVATION- 

From  thefe  cxperiinenls,  compared  with  thofe  recited  tnmy 
former  Paper  on  fpontaneous  light,  it  appears  that  fofar  ligh^ 
when  imbibed  by  Canton's  pliofphorus,  \$  fubjed  to  the  fame 
laws,  with  refped  to  heat  and  cold,  a^i  the  fprmtaneoas  ligtit 
ofhlliei,  rotten  woodj  and  giow-svorms. 

P.  S.  In  thefe  experiments  with  folar  light,  the  phofphoru* 
%ras  fometimes  expofed  to  the  dired  ray^  of  the  fun,  al  other 
liine>i  to  camnujii  day-light,  in  a  northern  afped  ;  and  it  was 
remarked,  that  it  be<'am«  foinewhat  more  luminous  by  mere 
day-light,  than  by  the  rays  of  tlic  fun. 

It  may  alfo  be  proper   to  obterve,  that  the  above  expert- ImprrvfJ  pr«* 
ment'i  were  made  with  an  improved  preparalion  of  Canton 's  P^'^f^'*'"  ,  P*"' 

•  ,  ton  s  pholprio- 

piiofpIioruH.     llii-i  improvement,  which  was  firft  made  by  Dr.  ras  bj  D%,  Hig< 

lliggin?;,  confillis  in  omiitin^  the  ptdverization  of  the  fhells.  C*"'* 
His  method  was,  a^er  calcining  the  o)(ler-theIl?;,  to  put  the 
pieces,  both  great  and  finally  in  lasers,  into  a  crucible  t'ur- 
nithcd  wiih  a  cover,  and  to  fprinkle  flowers  of  falpbur  between 
each  layer.     After  they  had  remained  fome  time  in  the  fur- 
naccj  they  were  taken  out,  fuflvred  to  coof,  and  then  kept  in 
a  large  bottle  w^ith  a  glaf^i  ftopple*     For  thi^  communication,  I 
am  indebted   lo   i\Ir.  Lewis  i^f  Holborn,  near  Southampton- Dark  foom  of 
Itrect,  who  has  an  extraordinary  dark  room,  w^here,  at  times,  ^^'  U«^ii. 
be  amutes  his  friends  with  fome  beautiful  appearances,  arifing 
from  folar  light  imbibed  by  photphurtu  pr<*pared  as  above  di- 
rected.    A  ititl    further  iniprovenn-nt  of  tins   phofphoru^i  it 
Uppears  to  me,  may  be  made  by  fLibftituting  precipitated  fuU 
phur  for  the  flower*  offulphnr;  and  the  experiments  of  thi* 
feQian  were  chiefly  made  with  photphorus  f  *  prepared* 

X.  Dejaiyiion 
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X. 

DtfcripHon  qf  a  Lamp  iipofi  A&gand's  Prmcipk,  xdik^Im* 
provemenU,  in  vAich  the  Oil  is  maintaitied  ai  ihefime  Levd  by 
Ae  amfima  AEtion  qf  a  Pump.  By  Citizens  Cabcei^  and 
Cakbau*. 

I  of  l^AMPS  with  a  doable  current  of  air  are  among  the  inven^ 
*j|>^  ^  ^^  tkmt  of  the  eighteenth  century,  which  are  moll  honourable  to 
^^  the  indufiry  of  France,  and  of  which  the  general  ufe  fuflkientl  j 

befpeaks  the  value.  But  it  is  not  enough  that  a  great  light 
fliould  be  produced  without  fmell  or  fmoke,  but  an  objed  of 
nearly  equal  utility  confifts  in  producing  the  light  (beadily» 
Iffith  eooncmyg  in  the  mod  advantageous  form*  and  bed  adapt- 
ed to  economical  purpofes. 
jwtftvwtA  Ij  Citizens  Carcel  and  Careau  have  fucceeded  in  this  objeA, 
Cml  sad  C»-  ^^  q^  ^^^  j^^jj  ^p^^^  ^j^^  obftacles  they  muft  have  met 

with  in  arriving  at  the  degree  of  perfeOion  they  have  ditain* 
ed ;  it  will  be  fufficient  to  (liew  the  value  of  their  invention, 
if  we  can  prove  that  it  furpaffes  every  thing  of  the  kind  which 
has  yet  been  exhibited.     This  lamp  has  the  double  advantage 
of  exhibiting  all  the  good  qualities  of  the  lamp  we  before  pof-. 
feiled,  without  their  inconveniences.   The  nozle  undergoes  no 
alteration  by  heat,  neither  is  the  wick  dellroyed,  but  almoft 
conftantly  preferves  its  whitcnefs. 
InconTemeneei       The  oil  in  ordinary  lamps  is  liable  to  flow  out  by  its  expan-i 
^iS^  *ftJ?^    ^^'^  when  heated ;  but  in  this  mechanical  lamp  it  conliantly 
^i,^  "  preferves  its  level.     By  difpenfing  with  the  refervoirs  of  oil 

in  thofe  lamps  which  are  called  fountain  lamps,  thefe  inventory 
have  fucceeded  in  aifording  light  which  is  not  (liaded  on  any 
fide.  In  tliis  refpcct  the  lamp  is  very  economical,  becaufe 
nearly  half  the  light  of  a  fountain  lamp  mud  neceflarily  be  in-i 
tercepted  by  the  receiver,  which  requires  to  be  placed  above 
the  level.  But  in  thefe  the  refervoir  is  in  the  foot,  which  ren-. 
ders  them  more  portable ;  and  from  this  circumdance,  as  well 
as  the  other  advantages  of  their  conflrudion,  there  is  no  dan<« 

*  From  Lfs  Annales  des  Arts  &  Manufactures)  yi.  269.  I  ani 
much  obliged  to  my  correfpondent  C«  D.  for  directing  my  atten^ 
tion  to  this  article. 
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rgCTof  fpilling  iheuil  by  inclining  it,  which  is  an  incoivvenience 
uf  great  magiritiide,  and  hitlierto  conftituung  ouc  ut  the  great- 
ell  objeOions  to  tlie  lumps  in  ufe. 

In  oUier  lamp<i  the  flajiie  varies  In  its  inleufity  commonly  in 
about  two  hours ;  but  in  the  niet'liaiiical  lamp  it  con/lantly 
preferves  tiic  fame  fupply  and  ihe  lame  brilliancy,  ^ 

The  mechanifm  adapted  to  the  foot  in  order  to  caufe  tlieCencfal 
oii  to  afcend,  has  been  reduced  to  the  greateft  fimplicity;  it  i^"'**''^** 
firm  and  durable,  and  has  no  conimunicalion  with  the  oil  of  th« 
refer  voir. 

This  lamp  may  be  ufed  in  dilli Nations  and  chemical  prepa- 
rations,  as  well  as  in  culinary  purpofes;  and  in  general  we 
cannot  do  better  than  tranftribe  the  report  made  to  Uie  Na* 
lional  Inftitute  by  Guylon,  Morveau,  and  Charles. 

*'  The  Clafs  having  charged  us  to  examine  the  mechanical  Rcp^^rt  to  the 
lamp  prefented  by  the  Citizens  Carcel  and  Careau,  at  the  f>t-J.','J|^^^!^^^**^ 
ting  of  the  'lid  of  laft  month,  as  a  means  of  adding  a  new  de- 
^ee  of  perfeciion  to  lamps  witli  an  mner  current  of  air^  as  well 
as  wdth  regard  to  the  intenfity  of  light  as  to  economy  and  the 
convenience  of  daily  nfe. 

"  Lamps  excited  by  an  interior  current  of  air,  of  which  the  Hlftory  of  tlie 
invention  belongs  to  Citizen  Argant,  and  which  were  an- '^'^*"*^  ^*"*J?' 
UQjinced  for  the  firii  time  io  February  17 S^^  have  produced 
a  revolution   in  tlie  art  of  illuminating  which  time  has  ferved 
only  to  confirmi  as  it  docs  all  thole  which,  being  founded  on 
true  principles,  receive  the  daily  faoction  of  experience. 

**  A  fliort  time  afterwards  Citizen  Lange  thought  of  con-xhe  chitniiw 
trading  the  gbfs  chimney,  fo  as  to  di reel  the  external  current  »n^P«>vc<i  by 
of  air  nearer  to  the  tlaine,  by  which  means  he  determined  a  tlill       ^^ 
more  eomjjlete  combuftion  of  die  oil,  and  produced  a  more 
brilliant  light,  without  either  fmokeor  Imell.  The  union  of  thefe 
inventions  feemed  to  have  exhaufled  the  ful-jcd,  but  Citi^^ns 
Carcel  and  Careau  apprehended  tliat  it  was  polTible  to  renderjirip^i^TOcuti 
the  lamps  ilill  more  peitefl.     They  con  fide  red  that  the  bed  *>y  Cared  iiid 
lamps  of  this  defciiption  do  not  confiantly  aiiord  the  fame  in- 
lentity  of  lights  becaufe  the  wick  not  being  conilantly  and  alike 
fupplied  With  oil,  is  fubjeft  to  become  charred  j  that  it  is  ne- 
cclfary  either  to  raife  it  beyond  the  proper  elevation^  or  to 
trim  the  lamp  again  after  fome  hours;  and  bJlly,  that  the  glaff 
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*  Joiirn^  de  Phyfiquc  for  that  monthi  page  1S9* 


chimney 


]1Q  DESCRIPTION    OF    A    lAM^. 

diimncy  nol  being  capable  of  being  made  to  that  degree  of 
accuracy  as  to  afford  the  contraction  always  at  the  fame 
height,  the  ctTec!  of  this  contrivance  could  not  be  thebeft  pof* 
fible,  excepting  when  the  accidental  concurrence  of  circum* 
ftanccs  might  render  it  fo. 

*J  At  the  fame  time  that  they  were  buHcd  in  remedying 
thtife  inconveniences,  tliey  did  not  neglect  the  means  of  ren- 
dering the  lamp  more  economical,  convenient,  and  portable; 
without  tear  of  fpilling  the  oil ;  without  any  confidcrable  effcft 
upon  the  flame  by  motion ;  without  any  interception  of  the 
light  from  a  refcrvoir ;  and  with  the  addition  of  an  agreeable 
and  ornamental  form. 

'*  The  account  refulting  from  our  examination  will  enable 
the  CLifs  tojudge  of  the  difficulties  they  have  had  to  x^anquifh, 
tlic  ingenious  procefll's  they  have  ufed,  and  the  fuccefs  which 
has  crowned  their  induftry. 
Experiments  "  The  mechanical  lamp  was  lighted  before  the  Clafs  for  a 

vra^tfae  new  ^^^^  ^j^^  ^hey  faw  the  brilliant  light  it  aflTorded,  and  com- 
pared that  light  with  the  lamps  which  ufually  illuminate  their 
placci  of  meeting.  It  continued  abfolutcly  the  fame  five  hours 
after  it  had  been  lighted,  though  the  wick  had  not  been  altered 
or  touched. 
Compared  with  "  In  order  (o  determine  more  exactly  the  intenfily  of  the 
thecomm.n,      j-  j^^     j^  ^^„^^  placed  at  fucii  a  diftance  that  a  body  interpofed 

Jt  gives  TlMTt  .  .  ,  •  . 

thin  twice  die    bcitwccn  its  li^ht  protkct'd  a  ftiadow  of  the  fame  obfcurity  as 
'•K**'*  that    of  a  coinmon   Argand's  lamp.     The  diftances  wure — 

from  the  mcchrinical  lamp  fort\-lix  decimeters,  and  trom  the 
coiiiinoii  lamp  thirty-tbree  decimeters,  which,  by  the  fquare  of 
the  diliances,  giv(s  the  ratio  of  211G  to  \069,  or  100  to  VSl, 
for  ihu  iiitcnlitics  ot"  the  li^ht. 

"  Tiiti  common  lamps  oflliis  confirii6tion  not  always  aiTord- 
ini^  a  light  pertcclly  uiiitorm,  ami  the  glafs  chimney  of  thit 
which  \vc  employed  n(»t  being  of  the  moft  favourable  dimen- 
fions,  we  thought  it  prop-r  to  endeavour  to  obtain  a  confirma- 
tion of  this  ratio  by  the  comparifon  v.ith  candle^,  of  which  the 
light  is  lei's  fubjcct  to  vary. 
Comparifon  with  "  ^^'^  candles  (I  fiippolc  of  wax),  of  the  weight  of  one  hec- 
candlcs.  tograrn  {five  to  the  I'rench  pound),   were  arran;;;cd  in  fuch  a 

manner  that  their  llames  could  not  mutually  inter*. ept  each 
other.  The  fliadow  j)roduced  by  the  interpolition  of  an  opaque 
body  receiyed  ou  a  card,  wa>  found  to  be  limilar  to  that  of  the 

mec;liamcal 


methanical  lamp  when  ihti  candlcn  were  brought  to  the  diflaucc 
ol\5(>6centioicttrs  at  the  (anic  timi.'  that  the*  mechanical  lamp 
was  drawn  back  to  785,  The  fquarc^  ot  there  numbers  give 
tlie  ratio  of  100  to  52  nearly.  It*  iniload  of  the  biter  term 
we  pat  the  qimticnt  of  it*  ilivKlon  by  the  nmuber  of  candles^ 
wc  fee  thai  tlie  hght  of  ihe  mecJianical  lamp  is  to  that  <^ODe 
candle  as  100  to  1 1|,  or  it  would  recjuire  eleven  candles  and 
a  half  to  give  the  fame  light, 

"As  ihU  lamp  may  be  uleJ  for  the  doraeftlc  purpofes  of  af-Thehe«tJtgWcf 
fordin^r  heat  as  well  as  for  the  opr-raiions  of  ehcoiillry  cvcn^^*'*^"  b3dicfj 

^  ...  ^  placed  over  chtt 

in  tl)e  tiry  way,  it  bec(3mes  niterL*lling  to  afcertain  the  degree fl^ojc* 

of  heat  it  was  capable  of  communicating  to  vetFek  phiccd  above 

its  glafs  chimney.     For  this  purpofe  we  took  a  pyrometricPyromctric» 

piece  of  Wedgwood  not  baked;  it  wa-?  included  between  IwoP'*^"* 

very  thip  caplules  of  platina^  and  placed  on  a  fupport,  firft  ai 

four  centimeters,  where,  at  the  end  of  half  an  hour,  the  con- 

tra€lion  was  three  degrees  of  the  pyr*>melrie  feale  ;  alter  which 

it  was  again  placed  at  the  dtftance  of  fifteen  millimcier<i  only 

from  tlie  upper  extremity  of  the  chimney,  where,  after  having 

been  kept  tor  two  hours*  it  was  found  to  have  palfed  the  fc- 

venth  degree,   which,  according  to  the  table  of  corrcfpon- 

dencc  of  We  tig  wood,  would  indicaLc  50,  j  degrees  oi  the  ccn- 

trigailc  thcrmouiiHer. 

**  A  tubcofglafs  of.five  millimeters,  or  two  lines,  in  diame-Ttib^ofgfj 
Icfj  of  I  he  weight  of  thirl  v-feven  decigram  »,  or  fi\ty-fi2i  grains  j 
ihe  cube  decimeter,  wns  eatily  bended  over  the  chimney,  that 
Hto  fay,  at  eight  centimeters,  or  two  inches,  $zc»  from  the  up* 
per  extremity  of  the  flame.  Tin,  placed  in  a  fmall  crucible  of 
kaolin,  upon  a  fupport  r>f  tlie  fame  height,  flowed  in  lefs  than 
fcven  or  erght  minutes^  Five  grams,  or  eighty  grains,  of  an- 
timony in  fmafi  fragments,  aflorded  in  a  fimilar  crucible^  at 
the  end  of  an  hour,  a  degree  of  fufjon  fufficiently  advanced  to 
round  the  lower  part  of  the  bulluu,  and  it  is  known  tliat  the 
Jowcft  eftimation  of  the  heat  required  to  fule  this  metal  is  431 
degrees. 

"  Tlie  confumption  of  oil  was  determined  by  feveral  triaUi  Confumptloa 
one  of  wliich  was  continued  for  kven  hours:  It  varied  very^^^* 
little;  the  mean  term  was  31*,6i8  grams  per  hour,  (ij  02. 
av'oird.) 

"  With  regard  to  the  operative  mean^  by  which  tliefecffeds  Mechanical  c( 
are  obtained,  we  flail  remark,  lirfl,  the  dtfpolitjon  of  tlie  chim-  *tf»fti'>n. 
ney,  which  can  be  raifedor  lowered  at  pleafure  by  turning  the 
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ciyiinder  which  fupporti  it  on  Us  (crew*  whkh  hai  mne  tfaro^^ 
by  which  meant  the  tnie  fituation  to  produce  the  beft  efied  if 
obtained,  whatever  may  be  the  difierence  of  fiae  between  oim 
glaft  and  another.  .  The  fcrews  are  pewter>  but  the  reporten 
obferve,  that  it  may  be  better  to  make  one  of  them  iron. 

'^The  advantages  of  railing  the  oil  by  a  pump  moired  bjr « 
fpring  are  real,  and  prevent  the  wick  from  becoming  cfaaned 
for  want  of  a  conftant  fupply  of  oil)  bcfides  which^  as  the  flame 
is  kept  at  a  didancefrom  the  focket,  it  can  neither  calcine  the 
metal  nor  depoiit  that  cruft  of  hardened  oil  which  (b  foon  altefs 
•the  eficds  of  other  lamps. 

The  Commiflaries  exprefs  their  approbation  of  the  expedi« 

%  ent  by  which  the  oil  is  prevented  from  leaking  through  and 

arriving  at  tlic  mechanifm,  and  (late,  that  they  examined  the 

mechanifm,  which  they  find  to  be  well  calculated  to  produce 

the  deiired  effeft,  and  to  prove  as  durable  as  could  be  wiflied. 

niniijiadon  The  brilliancy  of  effcd  is  fpoken  of  in  high  terms  of  appro* 

|*|l*^*^^^"  bation.  They  found  that  when  a  white  gauze  fliade  was  put 
over  the  lamp,  they  could  read  in  the  Anadiarfit  of  Didoi  at 
the  diilance  of  78  decimeters,  or  about  2i  feet;  and  that  they 
could  read  in  the  fame  book  at  the  diftance  of  89  decimeters 
with  the  flame  uncovered.  They  do  not  mention  the  type  of 
the  book. 

Btas  chimney.  With  a  chimney  of  blue  glafs  they  could  read  at  72  deci- 
meters. 

Wlien  a  ground  glafs  was  placed  before  the  flame,  they 
could  read  at  the  diilance  of  76  decimeters.  A  candle  placed 
behind  the  fame  glafs,  gave  alight  by  which  it  was  difficult  to 
read  at  23  decimeters. 

Fjiticular  dc-         ^^  ajdition  to  the  report  of  the  Commiffion  of  the  Inftitute^ 

fcription  of  the  the  Editor  of  Les  Annalcs.  des  Arts  gives  a  more  minute  dc- 

conftrudion  of  ^    .    ^.  .^,  .  ,  .  ,    .  ^ 

the  Ump.  jcnption,  with  an  accurate  engravuig,  which  is  prefented  to 

the  reader  in  piale  IX. 

Fig.  1 .  View  of  the  under  part  of  the  movement  of  the 

lamp :  aa  the  lower  plate  of  brafs,  which,  with  the  fuperior 

plate  conne6led  by  four  brafs  pillars,  forms  tlic  frame  of  the 

movement :  b,  ratchet  wheel  for  winding  or  fotting  up  the 

fpring:  It  is  pinned  upon  the  fquare  of  the  barrel  arbor,  and  is 

kept  in  its  place  by  the  click  and  back  fpring  c :  The  two 

holes  in  the  face  of  the  wheel  are  intended  to  receive  the 

points  of  a  key  for  winding  it  up :  </,  a  plate  which  receives 

the 
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tlie  pivots :  €,  large  wheels  the  pinion  of  whicli  is  driven  by  Particular  dc- 
the  wheel  of  the  barrel:  ////,  end^  of  the  pillmrs:  /i,  the  fly  J^^*^uakfo1f 
and  its  cndlefs  fcrew.  tbeiuDf* 

Fig.  2.  Plan  oi  the  upper  fide  of  the  movement :  t,  upper 
bmfs  plate:  k,  the  bottom  of  the  refervolr  of  tin:  /  / 1^  con- 
nefting  pillars:  m  m,  a  circle  willi  its  fcrcws,  which  ferves  to 
fiipport  the  pump  and  its  apparatus :  ti,  body  of  the  double 
force  pump:  o,  aperture  through  which  the  oil  rifes  through 
the  afccnding  pipe :  The  elevation  of  this  pipe  is  feen  at  o,  fig. 
5 :  p,  the  double  arm  of  the  ptftons  of  the  pump :  q  q,  pump 
rods. 

Fig.  3.  Lateral  elevation  of  the  mechanifra :  ss,  the  plate 
which  covers  the  body  of  the  lamp,  fixed  by  four  fere w«,  w^hich 
at  the  lame  time  connect  the  lower  plate  u :  This  plate  is  rai  fed 
up  in  the  drawing  inftead  of  being  fcrewed  down*  in  order  to 
give  a  clearer  idea  of  the  conneflion.  The  middle  piece  ( is 
perforated  by  two  cylindrical  holes,  in  which  the  piftons  move 
which  drive  the  oiL  The  pieces  is  alfo  perforated  above  and 
beneath,  in  order  to  admit  of  two  conical  valves  opening  up- 
wards into  each  cavity  or  pump  barrel.  The  lower  valve  in 
each  fuficrs  the  otl  to  rife  into  the  barrel  as  the  piJlon  is  with- 
drawn, and  the  upper  fufTerfi  it  to  pafs  upwards  when  tlic 
forcing  flroke  takes  place .  The  pieces  Sj  (,  and  tt^  are  fecured 
by  a  piece  of  leather  put  between  them  before  they  are  fcrew- 
ed togetlier. 

The  dotted  lint  v  v  denotes  part  of  the  refcrvoir  of  oil :  w^ 
part  of  the  lower  plate  w  ,*  jt,  one  of  the  pillars :  y,  the  barrel 
contaimng  the  fpring:  z,  pinion  of  the  large  wheel:  A,  pinion 
of  the  wheel  of  the  endlcfs  fcrew  :  B,  the  w^heel  which  drives  a 
crank  that  works  tlie  pumps:  C,  the  leading  piece  whic-h  a^i 
on  the  lever:  D,  pinion  of  the  wheel  B,  E,  middle  wheels 
taking  in  the  pinion  D,  and  moved  by  its  own  pinion,  which 
takes  in  the  great  wheel  c;  F,  lever  that  works  the  arms  of 
the  pump. 

Fig.  4.  Elc\^tion  of  the  natural  fize  of  the  glafs  globe  r: 
I,  A  pivot  of  (leel  which  pafles  through  the  glafs  glube  to 
communicate  with  the  arms  of  the  pump.  The  lower  part  of 
this  pivot  is  fquare,  in  order  to  receive  the  lever  of  ofcillaliou; 
the  upper  part  is  round,  and  has  the  arms  of  the  pump  driven 
tight  upon  it.  2,  A  brafii  focket  in  %vhich  the  pivot  1 ,  !i  lumt * 
and  k  prevented  from  dcfcending  by  a  flioulder.     The  glaf* 

Vol.  II-— Jumb,  IS02.  I  globe. 
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PMtkulff  4e«  globe,  or  pearl-ihaped  Teflel,  u  Uownftoma  piflceof  bawiijcw! 
^^||f|^^^^  ter  tiJ)c,  and  u  conBcaed  in  ihcfockethy  faiUi^|  w»g  (prh^ 
the  hne.  which  is  infoluUe  in  oil.    Citixen  Caicel  fband  «  greal  diffi-^ 

coky  in  preventing  the  leakage  of  the  oil  to  the  work^  w|ndi 
he  has  obviated  bjfiUii^  the^s  veflel  r  with  molafles  thick- 
ened by  heat.  This  flaid  is  not  aded  on  by  oit»  aad  anTwcn 
the  purpofe  very  virdi,  without  impeding  the  motioiu 

Fig.  5.  Elevation  of  a  diandelier  to  which  the  mediamfia 
is  adjufied.  G,  the  foot  containing  the  movement:  H»  refer- 
voir  containing  oil«  and  the  pomp :  I»  the  flem  of  the  chan» 
delier,  forming  part  of  the  refervoir,  and  traverfed  bj  the  tabe 
of  afcenfion  o,  which  fupplies  the  wick  with  oil:  Kf  the  appa- 
ratus of  the  lamp»  having  apertures  tlirougb  vrhich  the  air  en^ 
ters.  Fig.  6.  Another  more  elegant  figure  propofcd  by  C. 
O'Reilly. 

The  number  of  the  wheels  are  as  follow :  Barrel  wheel,  108^. 
teeth :  It  drives  a  pinion  of  12  o;i  the  arbor  ofc,  which  has  S4 
teeth.  The  middle  wheel  £  has  96  teeth,  and  a  pinion  of  12. 
The  crank  wheel  has  90  teeth  and  a  pinion  of  8.  The  hft  or 
endlefsfcrew  wheel  has  20  teeth,  and  a  pinion  of  12»  And  the 
fcrew  has  two  threads. 
The  movement  will  go  twelve  hours  without  winding  up. 
The  ufc  of  the  lamp  is  iimplc  and  eafy.  The  wheel- w  ork  is 
either  locked  or  fet  at  liberty  at  pleafure  by  a  ftop.  In  the 
regular  procefs,  the  wick  is  to  be  fird  trimmed ;  then  the  me^ 
cliauifm  is  to  be  wound  up ;  and  in  the  next  place,  the  oil  is  to 
be  poured  in.  When  the  flop  is  difengaged,  the  oil  is  feen  to 
rife  up  to  the  wick,  and  this  is  the  proper  time  to  light  it» 
When  it  is  no  longer  wanted,  the  movement  is  to  be  flopped 
of  courfe,  at  the  fame  time  that  the  lamp  is  extinguilhed. 
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Kote  upon  a  peculiar  vegetabk  Principle  contained  in  Coffee.  By 
Richard  Crenevix,  I^/q.  F.  R.  S.  M.  R.  /.  A.  From 
the  Author.     May  24,  1802. 

Coffee  heated  in  Xn  a  veffel  calculated  to  confine  the  vapour  of  water,  I 
tend  «nd  evapo.  ^^^^^  ^  confiderable  portion  of  th|it  liquid  upon  about  a 
wted,  pound  of  raw  cofiee  imported  dirc^y  firom  Martinico>  and 

of 


rtf  the  quality  of  which  I  was  wellaflured,     I  iJien  filtered  the 

liquor,  and  reduced  U  nearly  to  dryneis^  in  a  glafs  evaporating 

diib>  at  a  gentle  heat.    By  this  means  I  obtained  a  fmall  quantity  five  i  dcir  ye'- 

of  a  clear  yellow  refiduura,  like  the  moft  Iranfparent  honj,  and  ol****  f^^^^^t 

the  confidence  of  honey  i  This  rcfiduum  did  not  deUquefce,  or 

fecm  to  be  fubjed  lo  change,  by  cxpofiifc  to  the  atmofphcre. 

It  was  ibluble  in  alcohol*     it  did  not  manifcft  either  acid  or 

alkaline  properties.  By  forne  experimenis  I  perceived  it  lo  beeffcntiallvdiflfer* 

a  fubllance  ditTerincr  effentiallv  from  rJl  the  vegetable  princi-'"^^^^f^^***^ 
^  '  .  vegetable  pn>  ■ 

pies  u  ith  which  I  was  acquainted ;  and,  finding  tliat  1  could  duds. 

obtain  it  pure  by  a  mcthtKl  which  Proufl  ufed  lo  procure  tanntn* 

J  proceeded  in  the  loUowing  mnnncr ; 

1  poured  a  folution  of  muriate  of  tin  into  fame  Water  which  It  was  prcdpl- 
bad  been  made  to  boil  upon  coffee,  and  obtained  a  precipitate,  ^*^^i  ^}  murate 
which  1  cnllected  upon  a  filler,  and  waJhed.     I  then  put  it  into  and  the  tin 
water,  and  caul'ed  a  current  of  fulphuraled  hidrogen  gas  ^^f^\°^"J^^^^ 
pa fs  il owl y  through  the  liquor.     By  this  procef:^  the  oxide  of 
tin  con^bined  with  the  fulpharated  hidrogen  gas,  and  the  fub- 
ftance  originally  contained  in  llic  coffee,  but  which,  as  ffliall 
immediately  ftiew,  had  combined  %vith  the  metallic  oxide,  was 
difcngaged,  and  remained  in  the  liquor,  while  ihe  hidrogen- 
jxed  iulphuret  of  tin  wa*  precipitated.     It  then  remained  only  The  dLfcnga^ 
lo  evaporate  the  liquor  to  obtain  the  vegetable  principle.     In  ***^^  vegetable 
this  iiate  it  exhibited  nearly  the  fame  appearance  as  before  itfj!|*J*"^5Jj^-^*4 
had  been  combined  with  the  oxide  of  tin,  but  fecmed  of  ap«^^» 
lighter  colour,  and  more  clear  and  tranfparent,  being  freed,  ai 
1  fuppofe,  fiom  all  extradlve  or  other  matter. 

Imagining  it  now  to  be  fufficiently  pure,  I  dilfulved  it  in  aiuhabitudei.S,>. 
very  fmall  proportion  of  water,  and  examined  it  chemically.    ^^^^^  ^^  alcohol. 

The  folution  was  of  a  bright  horn  colour  j  had  a  bitter  tafle,|,jjtgr  t»ft€* 
iliough  not  unpleafant.     It  was  neither  acid  nor  alkaline. 

Solution  ot'potarti,  of  foda.  or  of  ammonia,  poured  into  tlie  Alkalies  tura It 
liquor,  changed  its  colour  lo  a  bright  garnet  red,  ^^^ 

N  i  trie  ad  d  p  rod  lice  d  a  li  m  il  a  r  e  fl  eel »  at  did  oi  eric  acid* 

Very  concentrate  Iblutions  oi  the  alkaline  carbonates  did  not  No  pr«cipltaw 
caufe  a  precipitate,  as  in  a  fulution  of  tannin,  ,^>  aikalmecar* 

^i.*.  .         ,  ,  ^     bt>nat«t 

Sulphuric  acid  became  of  a  dirty  brown  colour  with  the  fo- Sulphuric  add, 
lution,  but  no  odjer  change  was  apparent.  little  change. 

With  muriatic,  phofphoric,  and  the  vegetable  acid  j^  there  Other  acids, 
was  no  change  but  what  would  naturally  refult  from  a  mix-^**"** 
lure  of  the  colours  of  both  liquors. 

I  2  With 
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Solutl'in  of  iron;     With  any  lolUUon  of  tTDH  tn  which  i 

beautiful  green  i  ^|^|  ^^  y-^^  ^^  j  ^  ^^  bcautifol  ffreen ;  and,  if  it  was  con- 
centrate,  there  was  a  green  precipitate.  Salts  formed  of  tlic 
red  oxide  of  iroD  facceeded  the  bcft ;  and  the  reciprocal  aflioii^ 
of  this  principle  and  iron  is  ahnollas  delicate  as  thai  of  eith< 
gallic  acid  or  tannin  and  iron. 

With  muriate  of  tin  there  was  a  very  abundant  yellow iOi 


Mttriatc  of  tin. 
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ye  owt    prccjp.  p,.^^,jpj|g^^^  which  was  a  combination  of  the  new  vegetable 
principle  with  oxide  of  tin.     Both  this  precipitate  and  thi 
with  iron  are  foluble  in  all  the  acids^  and  the  liqaor»  lofe  the 
colour, 

Wiicn  of  Umc,     Lime-water  did  not  catifeany  precipitate  in  this  liquor,  nor^ 

did  Arontia- water.     Baryles-water  gave  a  fawn  coloured  pre|^| 
cipitatc.     With  lime-water  tannin  gave  a  bluifii -green  precipl^^ 
tate;  and  nearly  the  fame  with  flrontia- water,  as  alfo  with  ba- 
I*  rytes- water. 

►iw  gaw  no     A  fulution  of  gelatine  did  not  give  any  precipitate  with  thi* 

pricifkute,         vegetable  principle*  The  efft;^  of  tannin  upon  gelatine  is  well 
known. 

Hence  thli  prin-      By  thefe  experiments  it  is  proved  that  the  principle  bears     , 

Ji^l!**„l'«^!!l!!^  fufficlcnt  charaders  to  difiinguifh  it  from  tannin,  or  any  otJie^H 
vegetable  principle  with  which  we  are  acquainted.  The  onljf^^ 
property  which  it  poflTeflcs  in  common  with  tannin,  bits  affinity 
for  oxide  of  tin,  while  it  is  clearly  diftincl  from  tannin  in  everjj 
other  point* 

It  is  evident  that  coffee,  before  it  is  roaflud,  docs  not  con 

tain  tannin,     A  folution  of  gelatin  poured  into  a  decofilon  i 

well  roafied  coffee,  gives,  however,  an  immediate  precipitate;      . 

and  the  precipitate  is  the  combination  of  tanuin  with  gclatini^l 

Prouil,  Seguin,  and  Davy,  have  obferved,  tliat  hea^B 


from  any  ochcr. 
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developes  the  tannin  principle  in  many   vegetables.     In  ai 
commercial   point  of  view,  it  might  be  advantageous  to  exa- 
Iffahiti  may  Bot^iTic,  whether  thofe  vegetables  are  not  fuch  as,  before  they  arc 
be  convetted  in-  heated,  contain  this  new  principle.     Altliough  1  did  not  per- 
^       ceive  tliat  the  principle,  when  infulatcd  from  the  entire  vegct- 


Whcthcr  chji 
new  principle, 
%L>kiU  in  tbt  w* 


heat. 


able,  was  converted  by  heat  into  tiumin ;  yet  the  prefenceof 
the  other  component  parts  of  the  vegetable  may  influence  the 
diilribution  of  elements  in  fucli  a  manner  as  to  produce  combi- 
nations different  from  what  tlie  feparale  principles  will  afford. 
I  have  not  J  had  an  opportunity  of  extending  thefe  refearclies 
any  further  in  the  vegetable  kingdom. 
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Eiperiments  performed 
cbk  Magnitude f  and  principally  by  the  Age  my  qf  frojt,  to  pro* 
duceSidphate  of  Soda,  Carbomte  <f  Magnefut,  and  MuriaU  (f 
Amfnonia,from  Sulphate  qfAfagnefiut  Carbonate  qf  Ammonia, 
and  Muriate  qf  Soda,  By  H.  CaH¥B%ll,  it/.  />.  from 
the  Author, 

jL  he  feledied  faline  fubfl^nces  were,  Epfora  fait,  or  the  ful-  Suiphattofmif- 
.phatcof  magiiefia;  tabic  fait,  or  the  muriaLe  of  foda;  and  "^^^"^^^^T'^ 
concrete  harlftiorn  drops,  or  ammoniacal  carbonate.     Of  the/ods  and  mur. 
proper  mixtures,  calcutaUon  was  formetl  upon  a  fuppofed  ac-  J"^*     ^**fJt  a 
quaintance  with  the  table  of  agents  entering  into  the  compofi*  carboott--  o/am* 
tion  of  each  body, 

TABLE. 

Adi. 

33  fulphuric 

32  muriatic 

45  carb.  acid 

The  expeded  and  unavoidable  produ^s  wcrt% 

Add,  Alkali, 

Glauber  fdts,  or  ftilphate  of  foda, 

containing      -         -         -         -  27  fulph.   15  mngn. 
Salited  or  muriated  magnefia,  con* 

tatning  -         -         -         -  34  mur,     41     -* 

And  upon  the  addition  of  the  ammoniacal  carbonate  to  the 
falited  magnc'fia. 

Carbonate  of  magnefia       -         -  30  carbon  48  earth      22 
Muriate  of  ammoniac  •         -52—40     —  8 

The  falited  magnufia  muft  only  bcconfidered  as  an  intermc* 
diate  produO* 

To  avoid  the  detail  of  various  experiments,  thofc  found  to 
be  moft  praflicabie  will  be  only  related,  conne^ed  with  the 
mo^  practicable  apparatus. 

In  iron  pans  of  1 50  gallons  eacli,  due  proportions  of  fulphate  D^fal!  of  die 
of  magne6a  and  munaleof  foda  were  put  in  water  In  propor- **^'*^^'* 
tion  to  the  laws  of  folubility  and  cryftalli3!alion.     The  faline 
liquor  was  pumped  into  troughs  lined  with  tinned  iron  plate, 
-The  troughs  were  thirty  feet  Jong,  one  foot  wide,  and  Ihrec 

inches 


W«ter» 


58 
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inches  deep.  Some  of  the  liqaor  was  expofod  in  batdier'i 
trajs  made  of  a(h,  four  feet  long«  two  feet  wide,  and  a  few 

inches  deep.     Thermometer,  Fahrenheit,  26 :  Produd, 

Glauber  (alt,  or  fulphate  of  (bda,  and  muriate  of  magnefia,  in 
quantity  corrafponding  with  the  proportion  of  the  reqoifites  in 
the  mixture. 

QUemtjont.  Contrary  to  my  ufnal  pradice,  the  faltne  liquor  in  this  ex« 
periment  was  put  out  in  a  cold  (late :  The  oonfequence  was, 
a  precipitation  of  the  fulphate  of  foda  in  the  form  and  appear- 
ance of  fl.  benzoin.  The  whole  of  the  Glauber  iait  was  throwa 
down ;  the  mother  liquor  containing  only  muriate  of  magnefia. 
While  the  mother  liquor  contains  Glauber  ialt,  it  will  feel  and 
appear  in  fome  meafure  harib  and  faline ;  but  wh«i  totally  de« 
prived  of  Glauber  fait,  new  appearances  will  take  place.  The 
tinned  iron  gutters,  inflead  of  (hewing  a  difpoiition  to  nid,  will 
be  remarkably  clean  and  brilliant ;  the  modier  liquor  foft  and 

Very  ine  cryf*  oily  to  the  touch,  and  will  pour  fmooth.     To  obtain  the  Gkiu- 

^pf  GUuber'*bcr  felt  in  diftind  cryftals,  the  produa  of  this  experiment  was 
f ediifolved  in  a  leaden  evaporator,  in  its  own  water  of  cr)'ftal« 
lization,  and  pure  water  added,  enough  to  make  a  light  fiiline 
liquor.  This  liquor  was  put  into  leaden  coolers  ten  feet  long, 
five  feet  wide,  two  inches  deep,  (landing  in  a  room,  thenn.  57, 
doors  and  windows  were  left  open.  In  the  rooming  I  found 
and  took  about  three  or  four  large  balkets  of  Glauber  falls, 
perhaps  the  moft  perfed  cryllals  ever  feen  ;  cryflals  from  nine 
to  fifteen  inches  long,  and  one  inch  broad. 

Cryftalliration         To  avoid  the  trouble  and  expencc  of  difToIving  the  fulphate 

fKond^fobdo^^  "^'^^^^  ^^^^  ^^^^^  continued  the  operations  were 

continued  in  the  large  way,  in  the  proportions  of  fulphate 
magncfiai,  muriate  foda,  and  water,  as  mentioned,  with  the 
precaution  of  pumping  the  liquor  from  the  pans  into  the 
troughs  and  trays,  hot,  but  beneath  the  boiling  point.  The 
whole  of  the  Glauber  fait  was  always  formed  when  the  froft 
was  fevere,  as  at  thermora.  23,  in  beautiful  and  diftinct  cryf- 
tals, half  an  inch  broad  and  four  or  five  inches  long. 

PRECAUTIONS  AND  REMARKS. 

Various  cau-  Cafl  iron  pans,  heated  in  frofty  weather,  frequently  burft. 

tions,  Sec.  on      goilers  (hould  be  made  of  flieet  iron.     Jointed  wooden  vclTels 

the  mandgemcAt     .„  ,     ,  .  i        /.  ,        ,  r 

of  (alts.  will  not  hold  hot  faline  liquors.     In  melting  falts  different  fteps 

mud  be  adopted.     Salt  holding  little  water  of  cryftallization. 


at  muriate  offoda*  fhotiM  be  added  to  a  fafficlcnt  quanilty  of  Vuioot  caa- 
wtter;  without  a  fufHcient  quantity  of  water  in  a  heated  pan  ^jj*"^^^^' t'* 
it  will  fufe  mtn  a  maf^ ;  furface  being  loH,  Ihe  diflSctthy  of  njemof  falti* 
folutton  isalmoft  inronccivable. 

Salts  holding  an  abund.incc  of  water  of  crynallization,  as 
fulphate  of  magneiia  and  ftifphate  of  foda,  Ihould  be  diflblved 
by  a  gentle  beat  in  ihetr  water  of  cryHallization,  and  what 
further  water  may  be  required,  (liouid  be  then  added.  Salts 
abounding  in  water  of  cryftallization.  added  to  warm  water, 
will  conglomerate,  the  caloric  h  abforbed,  and  although  a 
ImaU  proportion  of  the  fall  h  dilfolved,  the  remainder  is  made 
colder :  it  is  governed  by  the  fame  law  as  operates  on  the  fo- 
ld tion  of  ice.  The  power  of  adding  water  evades  a  fupcr- 
abundant  qiuintity  of  mother  liqttor,  and  enfures  a  quantity  c»f 
cryftals. 

To  obtai-n  the  falinc  liquor  white  and  pellucid,  it  fliould  not 
remain  loi^g  in  the  iron  pans,  not  more  than  two  hours. 

The  firft  liquor  pumped  from  the  pans  (liould  be  cqunlly 
mix^d  with  tltc  lart  liquor,  to  obtain  regular  cry/lals  in  conft- 
dcrdible  quantity.  It  h  known  that  the  under  layers  of  faline 
liquors  arc  hcavieR, 

Vcr\'  light  liquorsafford  the  largefl  llioots  or  cryftals»  Very 
large  crytlals  appear  opake,  and  are  never  of  a  good  colour ; 
hence  the  necellity  of  breaking  down  to  make  many  furfaccs, 
to  be  acted  upon  by  light. 

Heavy  faline  liquors,  holding  GLiubcr  (altn  produce  a  quan* 
tity  of  fait  in  a  compound  itate  of  cryftalliitation. 

A  faline  liquor,  of  a  proper  weight,  will  give  numerous  cryf- 
taU»  long  and  narrow,  and  thefc  will  be  found  in  Ibape  and 
colour  moft  perfc^.  Such  cryftal*  were  formed  by  the  power 
of  froft  in  Ifie  troughs  and  trays  acting  upon  ^o<  faline  liquor, 
in  the  ntgftt. 

The  darkajl  nights  produced  the  beil  cryilals.     Perhaps  the  h]ght  not  neerf. 
niglit  was  colder  than  the  day.     At  any  rate,  the  maxim  of  the  ^^fj!  ^}^^  "^*'' 
necenity  ot  Jrght  towards  cryftalhzation  ;*  doubt  tut  in  tins  m-  fjit,, 
fiance.    Light  is  not  ncceiTary  to  the  crvflalMz-itirtn  of  lulphato 
of  foda» 

The  necefiity  of  air  towards  cryftallization,  as  fliewn  by  the  ji\[U  ue^tiTarx* 
ufual  experiment  of  aAlmitting  air  Coa  folutk^n  of  fait  tn  a  velTet 
which  did  not  prcviou fly  contain  air,  h  frequently  exemplified 
ia  the  large  way.     ♦*^*it*  fome times  will  not  llioot  in  a  liquor 

covered 


wo 


Air  TBS  BO&ACfTft. 


covered  bjr  a  flroagpcflide.  The  froriunen  tnoifc  fhmpJSkjiU 

and  tiie  ikIU  iiijibuitlj  OkkiC    Ciyflalliafinn,  wuiuSuBhmih 

cumflsiiocs^  is  oftw  iMwtcdintch  f^tfiied  fav  conUjr  nuMMr  % 

(aline  liqaor  fimn  oiie  guUer  into  ancHlier  gotter. 

Bkaridtxitor      S&Une  liquors,  vnder  an  improper  atmofphare^wiBMilfiBnii 

coaftioeiice.     jpg^j}^  cryflals»  bft  ^oooete  into  ffluipdels  lamps.    Jim  -elMp 

trie  and  non  ekdric  Aates  of  theatmofpheregovnacryflalli* 

0&fn.    AfrpyamekerofGlanberlalUhecoinesftlignfwIfieai 

not  onderflanding  the  latter  circamftuioe. 

^Bftol^Bftia     Fro^  what  has  been  fiud,  the  young  diemiftmaft  not  fiippofii 

tuBDu!^^'     I^h^  the  eledive  attmdions  are  altered,  aad  the  new  oon* 

pounds  i^thefe  experiments  created  by  means  of  froft.   Fron 

fulpbate  of  magnefia  and  muriate  of  ibda»  (nlphate  of  ibdaand 

muriate  of  magnefia  can  be  obtained  without  fioft.    Froftonly 

pofleifesa  readierpowerof  converting,  from  what  was  fimed 

in  a  large  portion  of  fluid,  Glauber  fidt  or  iiilphata  of  (bda. 

fpeedily,  from  a  hot  fiquid  into  a  cold  fluid  ftate.    The  appa» 

rentcaufe  conflflsin  the  power  of  fevere  froft.in  iuddanly  dit 

placing  the  caltfic,  which  becomes  adifiiggiegBtive  power. 

H.  CAldPfiELL. 

21,  Fleet  Street,  Mmf  20,  1802. 


XIII. 

Note  qf  Citizen   VAuauELi^   reJpeOing  the  Boracite,  called 
Magnefio-cakareous  Borate  by  the  French  Chemijls. 

Component  ptrts  J.  HIS  foflil,  of  which  the  properties  have  aflbrded  a  number 
T         ^^^    of  interefting  obfervations  to  philofophers  and  mineralogifts, 

has  been  analyzed  for  the  firft  time  by  M.  Wefiromb,  who 

found  it  to  contain. 


Boracic  acid 

. 

68 

Magnefia 

• 

.      13,05 

Lime 

. 

11 

Aluminc 

. 

1 

Oxide  of  iron 

• 

0,75 

Silex        -•       . 

• 

2 

95,S0 

Citizen 

I 


iCiltzcn  Vauquelin  having  cxammed  ihi*  ftibftance  fbmc 
time  ago  with  Mr.  Smilh,  who  brought  a  canftderable  quari'* 
Uiy,  thought  bimfelf  jultifit-'d  in  concluding,  that  the  iime  ts  no 
ciTential  part  in  its  oompofuion,  beca»fe  its  powder  cHervefces 
with  the  acids,  and  tlie  fmall  quantity  of  lime  which  chctrufts 
find  in  their  analyfis,  did  not  appear  to  exceed  tliat  wjiich  the 
degree  of  effervefcence  has  fince  ijKiicatcd,  They  tlwn  at- 
tempted, by  weak  acids  dilated  with  much  water,  particularly 
by  the  acetous  acid,  to  feparate  the  portion  of  carbonate  mixed 
with  the  borate ;  but  they  did  not  fucceed,  becaufe  the  acetous 
acid,  even  thouglj  feebly,  likewife  attacked  the  borate.  They 
then  left  thequeilion  undecided,  lor  want  of  tranfparent  cryf- 
tals  which  did  not  efrervefce  with  the  acid??. 

But  fince  that  period,  Mr.  Stromager  having  fupplied  Citi- 
zen Vauquelin  withcryflals  of  thisdefcription,  perfedly  tranf- 
parent, he  fubjefted  them  to  new  experiments,  with  the  intcn* 
lion  merely  ofafcertaining  theprefence  of  lime. 

He  mixed  their  powder  with  muriatic  acid,  and  when  the  E]cp«Hm«ti 
folution  was  efledled  by  means  of  a  gentle  heat,  he  evaporated  ^^^^^  ^^"^  '^ 
to  dryncls  m  order  to  expel  the  excefs  of  acid,  and  afterwards  effcDClai  part  of 
dilfol ved  it  in  a  fmall  quanti  ty  of  cold  dlfli!led  water.     By  this  ^*  miacril. 
method  he  fe  pa  rated  moft  of  the  boractc  acid,   which  was  in 
very  white  brilliant  plate?.    He  diluted  the  folution  with  water, 
and  mixed  a  certain  quantity  of  oxalate  of  ammonia,  which, 
as  chcmift?!  know,  is  the  beft  re-agent  to  (hew  the  prefence  of 
the  fmalleft  quantity  of  lime  contained  in  any  fluid,  provided  it 
contain  no  excefs  of  acid,     Ncverthelefs,  it  exhibited  no  fign 
by  which  theexiflence  of  that  fubftance  could  be  fufpc^ed. 

In  order  to  afcertain  that  the  fmall  quantity  of  boracic  acid 
diffdlved  by  water,  at  the  fame  time  as  the  muriate  of  magnefta^ 
did  not  oppofe  the  precipitation  of  the  lime,  he  mixed  a  portfon 
of  the  muriate  of  h*me,  which  did  not  certainly  amount  to  a 
fiftieth  part  of  tlie  borate  employed,  and  a  cioud  was  immedi- 
ately produced  through  the  whole  of  the  fluid. 

On  the  other  part,  he  decompofed  the  artificial  borate  of 
It  me  in  the  fame  manner  as  the  natural  borate,  and  obtained, 
by  the  addition  of  oxalate  of  ammonia,  a  very  abundant  preci- 
pitate. 

It  is  therefore  evident,  that  if  the  natural  borate  had  contain- 
ed only  one  hiindredth  part  of  its  weight  of  lime,  it  would  have 
given  fojnc  indicatiati  by  the.  methods  employed  by  C*  Van* 

quel  in 


qucUn-     He  lliercforc  concludes,  that  the  natural  magncfi 
borate,  wlien  perfedly  tranfparent,  does  not  contain  lime, 
that  that  which  h  found  iu  opake  cryftals  is  interpafed  in  the 
italc  of  carbonate,  and  caufcs  their  opacity. 

This  fubOance  mxiii  not  theretbre  any  longer  be  coniidered 
as  a  triple  fall,  under  the  name  of  magncrto-calcareoiu  borate^ 
but  iimply  that  of  magneCian  borate. 

Bulletin  def  Sciences,  A'o, 
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Tlw  power  of 
dtftinguil'hlflg 
the  chancer  of 
foanil  hat  httn 
bug  confidercd^ 
but  not  of  it» 
^_^    4ifC&ioa* 

^H    All  fottiw)  I  arri  vt 
^"     m  the  ear  from 
the  (line  diicc- 


tion« 


Our  knowledge 
ofthcdirc^lioa 
of  found  doei 
not  depend  on 
the  impul/e  in 
the  car :  but  on 
other  f9Gt9» 
^utcment. 


1W2*  QTtd  Obfcrvationji  tendins^  to  explain  the  curious  Fhena 
of  Venirihqmfnu     By  Mr.  John  Gough  ^. 

In  the  e^ccellent  Paper  from  which  I  have  extracted  the  1 
lowing  pages,  the  author  begins  by  obferving,  that  the  pow^ 
of  the  ear  to  diAingiiidi  very  flight  variations  of  tone  ba%  lo 
been  a  fiibjedl  of  univerfa!  notice  ;  bat  that  another  v^ery  re 
markabic  power,  namely  that  of  afcertaining  the  direflion 
found,  remains  ftill  without  explanation.     We  perceive  not 
only  the  tone,  intenftly,  and  character  of  found  ;  butaffb  w[ 
ther  it  arrives  from  the  right  or  the  left,  from  above  or  belo\rJ 
and  this  with  a  degree  of  precision  which  h  of  great  and  emm 
nent  utility  in  the  concerns  of  life. 

To  invefligatc  the  foundation  of  this  habitual  judgment, ' 
cannot  have  rccourfe  to  analogy  of  the  fenfe  of  hearing  will 
tl»at  of  viiion.     The  laft  direClion  of  tlie  ray  of  light  is  phyfi 
cally  impTcired  by  the  pencil  ivhich  enters  the  organ   of  that 
fenfe :  but  in  the  ear  the  undulations  of  found  are  all  nrtade  Ci^h 
Hqke  lire   inftrumcnt   of  perception  in  the    fame   dire6io«|| 
namely  that  of  the  auditory  pallage.     The  author,  therefore, 
is  led  to  attend  io  other  fads  and  obfervations.     He  found  by 
experiment^  with  an  inflrument  conflruded  to  afford  the  fanii^l 
equal  found  by  blows  from  the  action  of  a  fpring,  that  he  couli^ 
judge  of  an  incrcafeor  diminution  of  diilance,  to  the  one  hun* 
dred  and  twentieth  part  of  the  whole  range.     He  alfo  remarks* 

Partly  abridged  and  partly  extrflflcd  from  his  *<  InveftigatioiiB 
"  of  the  Method  whereby  Men  judge  by  the  Ear  of  the  pofition  o^l 
**  Sonorous  Bodies  relative  to  ihcir  own  Pcrfons.'*     M:inchcfter 
Memoirs,  vol.  V,  part  2,  page  622.    London,  1802i 
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that  found  rs  moft  efTcciive^  when  its  courfe  is  mofl  direfU/ 
oppofed  toivarrls  the  organ  ;  and  ftiews  by  expcri<?ncc,  Ihat  the 
head  itfcif  is  a  fcnfitive  folid,  capable  of  perceivfng  founds  by 
thcfr  action  opon  its  furface.  Hence  when  the  diffcrencei  of 
«ff(?ft  of  the  fame  found,  ffom  its  diflTerence  of  diftance  and 
di region  with  regard  to  the  two  eari,  and  the  two  fides  or 
portions  of  the  head  are  confidered,  there  will  be  a  fufliciently 
great  variety  m  the  fenfattons  to  mark  the  circumftance  of 
direclioni  and  produce  an  habitual  power  of  difcriroination  in 
this  refpec^  as  in  all  other*:,  which  continually  atfefl  our  daily 
operations* 

The  annexed  diai^m.  Fig,  2,  Plate  VI L  is  given  to  ex-  Diafram  to  diew 
plain  the  phenomena  which  arifc  from  the  pulfes  of  found  ^*  ^f^^l*^ 
being  obflru^ed  by  the  hearer's  head,  as  they  move  in  the  hrad* 
horizontal  plane  palling  through  his  ears,  which  cafe  ought  to  ^^"^^  h«ri«i|, 
be  treated  fcparatefy  irom  tlio  more  complex  one  that  com- 
prises the  angle  of  elevation,  along  with  the  horizontal  dif- 
tance from  the  axi^  of  hearing.  When  the  fonorous  objefl 
Hands  directly  in  front  of  the  hearer,  the  femicircle  AC  B  may 
be  fiippofed  to  reprefent  the  horizontal  fed  ion  of  his  head, 
pacing  through  the  places  of  the  ears,  E  and  F,  and  the  axis 
of  hearing  E  F ;  alfo  let  G  be  the  place  of  the  (bunding  body, 
whicli,  according  to  the  conditions  of  the  cafe,  lies  in  llic 
pbne  A  C  B  produced,  and  likewife  in  the  right  line  G  S, 
which  bifecls  E  F  at  right  angles ;  feeing  then  E  F  is  bifefled 
by  the  perpendicular  SG,  the  arch  ECF  is  alfo  bife€led  by 
the  fame  In  live  point  C.  Draw  L  G,  G  K,  to  touch  the  cir- 
cle in  T  and  F,  then  will  the  arcs  TEC,  and  C  F P  be  equal. 
Now  all  the  pulfes  which  do  not  move  in  right  lines,  con- 
tained in  llje  angles  T  G  S  and  SG  P  fly  ^jtV  without  touching 
the  circle ;  confequently  they  add  nothing  to  the  found  im- 
prefled  on  the  ears  by  the  body  placed  at  G,  whether  the 
pbces  E  and  F  be  fuppofed  to  lie  in  the  arcs  T  C  and  C  P, 
or  without  them.  But  the  fame  number  of  pulfes  equal  ia 
force  will  fall  in  a  given  time,  and  in  fimilar  dircdions,  on  the 
arc*  TEC  and  C  F  P  as  well  as  on  the  ears  fitoated  at  E  and 
F ;  and  it  is  equally  manifeft,  that  the  fame  reafoning  will 
apply  to  two  equal  and  fimilar  iblids,  coniiru6ted  upon  the 
«qual  and  limilar  planes,  ECS  and  FCS.  Now  found, 
though  it  be  formed  in  the  ears,  is  very  much  increafedby  the 
vibrations  excited  in  the  contiguous  parts  of  the  head  by  the 

pulfc! 
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cy  of  perception 
x&co  the  courfc 

Pcccpunn  of 
luring;  from 
cchos« 


pulfes  wKich  Ull  upon  them :  therefore,  as  often  as  the  twcr 
portions  of  the  hewi,  which  are  fepaiated  by  the  vertical 
plane  perpendicular  to  the  axis  of  hearing,  are  equally  agi* 
tatcd  by  tiie  puJfeii  of  the  fame  found,  the  ears  are  alfo  equally 
a0efled  frcmi  the  {ame  caufe ;  which  never  happens,  as  we 
learn  from  the  teAimony  of  Uie  other  fenfe^^  unJef^  ti»e  found-^ 
ing  body  be  placed  fome where  in  the  right  line  that  bife^t^  tht* 
axis  of  hearing  at  right  angles*  In  this  manner  men  axe  taught 
by  expenence  to  draw  a  general  inference  from  a  general  ob- 
fervatlon  ;  they  therefore  conclude  a  body  to  be  fituated  di- 
rediiy  before  or  behind  thetr  perfons,  as  often  as  the  found  of 
it  ilrikes  both  their  ears  with  equal  forces. 

The  phenomena  of  oblique  hearing  remain  to  be  explained ; 
"  which  cafe  occurs  as  often  as  tbf  founding  body  is  6tuated  in 
the  horizontal  plane^  but  not  in  the  right  line  ihat  bife^ts  the 
axis  of  hearing  at  nght  angles.  Let  M  be  the  place  of  the 
founding  body,  and  draw  MO  to  the  centre  of  the  circle  j 
alfcj  let  O  C  bifed  the  arc  £  C  F,  and  take  O  G  in  it  equal  to 
O  M :  alfo  draw  W  M,  MR,  P  G,  G I  tangents  to  the 
circle*  Now  iuppofe  a  found  equal  to  that  at  M,  to  proceed 
from  G,  then  the  latter  would  have  Ibe  fame  cffed  on  the  aic 
TCP  that  the  former  has  on  W  D  R,  bccaufe  the  arcs  are 
raanifeftly  equal,  and  alike  iituated  relative  to  the  points  M 
and  G.  But  the  found  proceeding  from  G  is  a  cafe  of  direct 
hearing,  confeqaently  tlie  cars  placed  at  E  and  F  receive 
equal  imprcirions  from  it,  which  k  not  the  cafe  with  the 
pulfes  that  fiow  from  M.  For  thougli  the  forces  imparted  to 
the  two  arcs,  TCP,  W  D  R  are  equal,  they  do  not  fall 
equally  on  the  circle  in  refpeft  to  the  points  E  and  F,  which 
reprefent  tlie  ears ;  the  found  therefore  coming  from  M  llrikfs 
thefe  organs  with  unequal  forces,  as  may  be  eafily  inferred 
from  the  figure. 

,  The  judgment  of  the  dircdion  of  founds  by  Mr,  Goo^h's 
car  was  pcecile  to  about  eight  degrees  of  pclition  as  to  the 
horizon,  and  alxjut  ten  degrees  as  to  elevation  above  its  plane* 

Thu'  faculty  by  which  men  judge  of  the  diredion  of  founds 
mufi  inevitably  be  liable  to  deception,  whenever  the  fonoriio- 
roui  undulaiions  are  made  to  arrive  in  a  diredlnn  whidi  is  not 
from  the  fonorous  objed,  as  in  the  caie  of  echo ;  and  thefc 
deceptions  will  be  the  more  ftriking*  as  we  are  apt  to  reJy  on 
tlie  tellmiony  of  tlje  fenfe  with  the  inoft  implicit  confidence. 

Upon 
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LTpon  this  which  conflitutci  the  fupplemcntnry  part  of  the 
prefent  cHay,  I  (hall  copy  my  author  witljout  farther  abridge- 
ment or  feleftion,  page  644. 

"  Any  perfon  who  has  had  occafion  to  wafk  along  a  vaDey  Inftince  of  the 
obftru^ed  with  buildings,  at  the  time  tliat  a  peal  of  bells  was  ^f  ii^aion^^ 
ringing  in  it,  will  affcnt  to  the  truth  of  the  circnmllance  here  the  fouodof 
alluded  to  *.     For  the  found  of  the  bells  inftead  of  arriving  ^^^*' 
conftantly,  at  the  ears  of  a  perfon  fo  fituated,  in  its  true  direc- 
tion, is  frequently  rcflefted  in  a  fhort  time  from  twvi  or  three 
different  places.     Thefe  deceptions  are  in  many  cafcv  fo  much 
diverfjfied  by  the  fucceflive  inlerpofitionsi  of  frelli  objedt^,  that 
the  ileeplc  appears,  in  the  hearer^s  judgment ,  lo  perform  the 
part  of  an  p:<pert  ventnloquijt  on  a  theatre,  the  extent  of 
which  is  adapted  to  its  own  powers,  and  not  to  thofe  of  the 
human  voice, 

**  The  phenomenon  has  often  attrafled  my  attention  ;  and  Thi«  effcd  i> 
the  fimilarity  ofc^ffea  which  conncas  it  with  vcntriloquifm,  J|^^'^^*^^ 
convinces  me  evc-ry  time  I  hear  it>  that  \vhat  we  know  to  be 
the  caufe  in  one  inftunce  is  alfo  the  raufe  in  the  other :   I  mean 
that  the  echo  reaches  the  ear,  while  the  original  found  is  in» 
tcrccpted  by  accident  in  the  cafe  of  tlic  bells,  but  by  (trt  m  the 
cafe  of  the  vcnbriloqui^.     In  order  that  the  caufc  wh.Vh  gives 
rife  to  the  amufing   tricks  of  this  uncommon  talent  m^y  be 
pointed  out  with  the  greater  clcamcfs,  it  will  be  prop^v  to 
defcribc  certain  circumflanrcs  that  take  placf  in  Uic  adl  of 
fpeaking,  becaufe  ihe  iki!l  of  the  veiilriloquill  fcems  to  conJrft 
in  a  peculiar  management  of  ihem.     ArtieuLitlon  is  the  art  of 
rooditying  the  (oimd  of  the  larynx,  by  the  afllfUnce  of  the 
cavity  of  ti»e  mouth,  the  tongue^  teeth,  and  lips.     The  dif- 
ferent vibrations,  which  are  excited  by  the  joint  operation  of 
the  feveral  organs  in  a^ion,  pafs  along  the  bones  and  carti- 
lages, from  tlic  parts  in  motion  to  the  external  teguments  of 
the  head,  face,  neck,  and  chefl  j  from  which,  a  facceflion  of  The  humm 
fimilar  iHbrations  is  imparted  to  the  contiguous  air,  thereby  Jn^uVirofn  thT 
converting  the  fapcrior  moiety  of  the  fpeaker^s  body  into  an  mouth  ooly, 
extenfive  feat  of  found,  contrary  to  general  opinion,  whicli 
fuppofes  the  paflfage  of  the  voice  to  be  confined  to  the  opening 

♦  Vil.  that  a  fuddtn  changeof  direaion  in  found  svl  11  be  per • 
ccivcd  when  the  original  coramonrcation  if  intcrceptedi  providtd 
ther«  be  a  fen fi bit  echo.*— N, 
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of  Ab  Spt :  tiboM  HS  bat  iJBw  peffiNMy  I 
not  finiB  time  or  otter  wiladfed  a 
Uimm         the  vulgar  notion  lo  be  ornneoos  b  fiiii  particular.    For  if  a' 
SHBfiandiqg  b » dofe apartiMnt ihoaki  baf^entoapplfbia 
6ce  to  a  hxip  faale^  or  narrow  window,  b  order  to  (peak  10. 
fiflioperlbn  mAeopenahr,  a  bj-flander  b  tbe  room,  widk; 
Un  will  bear  lus  vwoe,  not  indeed  b  its  natmal  tone^  bnl  «!i 
tfitwerefiDOtheredbf  beiiig  ibroed  to  iflbe  firom  mbolloar 
cafes  bat  the ciicamflanoe of  hifwordfbebg beard diftiii^jy 
nf  one  who  cannot  fcceive  them  nom  hi|  moaibt  proves  tbc 
vifaniddiM  recpiifite  far  their  proda£Uon  to  be  conveyed  tbroo^ . 
diefoiid  parts  oTthe  fpeaker's  body,  agreeably  to  the  preced- 
ing aflertion.    The  reafon  why  we  genmlljr  condade  tbe- 
voice  to  be  confined  to  the  opening  of  the  mooUi,  appears  to 
be  tilts.    Thofe  pnUeswhidi  ekupe  from  the  aperture  aro  the; 
fboogeS,  th^  thexefiire  furpaCi  the  weaker  vibrations  of  the 
eontiguotts  parts;  fir  vrhen  a  number  of  founds  moving  i»» 

diflRerent  doeaions  firikes  the  ear  at  the  fame  bOant,  the 

hearer  does  not  notice  thdr  (everal  places^  but  refers  all  of; 

them  to  the  quarter  b  which  the  moft  powerful  is  perceived. 

For  bfianoe,  when  a  man  ihnds  at  a  fuflktent  diftuice  firom 

an  eactenfi\'e  obfiacle,  his  words  are  anfwered  by  an  echo  ; 

but  let  him  make  a  loud  uninterrupted  notfe,  neither  he  nor 

any  body  near  him  hears  two  voices  whilft  his  contmues*  but 

as  foon  as  the  noife  ceafes  the  echo  is  perceived.    This  does 

not  happen  becaufe  the  one  b^ins  the  moment  the  other  ends ; 

but  the  refleded  found  being  the  weaker  of  the  two,  it  is 

fmothered  by  that  which  precedes  it. 

BCeft  of  midif-      *'  We  have  feen  in  what  manner  fecondary  or  refleded  founds 

^*^^^^* are  fmothered  by  their  principals;   but  though  the  places  of 

9t  Mk  inftni-      f  uch  founds  are  not  recognized  by  the  ear,  their  effects  do  not 

i€nu  (lie  away  unnoticed :  for  the  reverberated  pulfes  mingle  with 

thofe  which  come  immediately  from  the  founding  body,  and 

thereby  alter  the  feniation,  which,  without  their  interference, 

would  be  lefs  compounded.    This  is  the  reafon  why  the  fame 

mufical  inllroment  has  one  tone  in  a  clofe  chamber,  where  its 

notes  undergo  a  multiplicity  of  reverberations,  and  another  in 

the  open  air,  where  the  reflexions  are  few  in  comparifon. 

Cife  of  an  ors-       "  ^^^  ^  ^^  ^'°^®  ^^  ^PP^X  ^^  preceding  (aiEts  to  the  fubjed  in 

tor)  hand ;  aad  it  will  be  proper  to  begin  with  a  familiar  example. 

When  an  orator  addreflef  an  audience  b  a  lofly  and  fpaciou» 

room. 


tGom,  his  voice  is  reflefled  from  every  point  of  the  apartment, 
of  which  all  prefeot  are  made  fenfible  by  the  confufed  noife 
lljat  fills  up  every  paufe  in  his  dlfcourfc  ;  neverlhdefs  every 
one  kijows  the  true  place  of  the  fpeaker,  becaufe  hli  voice  is 
the  prevailing  found  at  the  time*  But  were  it  poilible  to  pre- 
vent his  words  from  reaching  any  one  of  the  audience  direftly, 
what  tlicH  would  follow?  Undoubtedly  a  complete  cafe  of^l»o»*yb€«i'fl>e 
ventriioquifm  would  be  the  confequence,  and  tiie  perfon  fQ*^**^"*^*""* 
circumJlanced  would  tranfport  the  oratorj  in  his  own  mind, 
to  tljc  place  of  the  principal  echo,  which  would  perform  the 
part  of  the  prevailiug  found  at  the  inftant.  This  he  would  be 
obUged  to  do,  becaute  the  human  judgment  is  bound,  by  the 
didates  of  experlencej  to  regard  the  perfon  as  infeparable 
£rom  the  voice ;  and  the  deception  in  cjueflion  would  be  una* 
voidable,  being  produced  by  the  fame  concurrence  of  caufes 
which  makes  a  ptal  of  bells,  fituated  in  a  valley,  feem  to 
cnange  place  in  the  opinion  of  a  traveller.  It  is  die  bufinefs  Condltiaai  of 
of  a  ventriloquift  to  amufe  his  admirers  with  tricks  reft- mbling  '^**  ••^' 
the  foregoing  delufion ;  and  it  will  be  readily  granted,  that 
he  has  a  fubtle  fenlo,  highly  corrc^ed  by  expeiicnce,  to  ma- 
nage^ on  which  account  the  judgment  mud  be  cheated  as  well 
as  the  ear.  This  can  only  be  accompliflied  by  making  the 
pulfes  conftituting  his  words  llrikc  the  heads  of  his  hearers, 
not  in  the  right  lines  that  join  their  pcrfonsand  his.  Hemuft 
Ui  ere  fore  know  how  to  difgaife  the  true  direction  of  his  voice, 
becaufe  the  artifice  will  give  him  an  opportiutity  to  fubditute  ^ 

almoft  any  echo  he  chufes  in  the  place  of  it.     But  the  fupe- 
rior  part  of  the  human  body  has  been  already  proved  to  form 
SID  exteiifive  feat  of  found,  from  every  point  of  which  the 
pulfes  are  repclledj  as  if  thej  diverged  from  a  common  centre. 
This  is  the  reafon  why  people,  who  fpeak,  in  the  ufual  way, 
cannot  conceal  the  direction  of  their  voices,  which  in  reaUty 
fly  ofl  towards  all  points  at  the  fame  inrtant.     The  ventrilo-xhe  rKiad  ms& 
quill  therefore,  by  fome  means  or  otlicr,  acquires  the  difficult  ilTuc  frvm  tie 
habit  of  contraflmg  the  Held  ol   found  within  the  compafs  of"*        "^* 
hi>  hps  which  enables  him  to  confine  the  real  path  of  his 
voice  to  narrow  hmits.     For  he,  who  is  mafter  of  the  art,  has 
nothing  to  do  but  to  place  his  mouth  obliquely  to  the  com- 
pany ;  and  to  dart  bis  words,  if  I  may  ufe  the  exprcfTjon. 
againil  an  oppofing  objed,  whence  they  will  be  reflected  im- 
mediately, fo  as  lo  Alike  the  ears  of  the  audience  from  an  md  it  mu^ 

unexpected  ^^ftvtytd  ^  t£k9. 


I 


Nuntiive  of  a 


in  tl^^l 


uriexpcflcd  quarter,  in  coftfcqucnce  of  whkrh  the  refle^or 
appear  to  be  the  (pcsker*  Natore  feems  to  fix  no  bounds 
thfi  kind  of  deception^  only  care  mufl  be  taken  not  to  let 
path  of  the  dircft  ptilies  pafs  too  n^ar  the  head  of  the  perfi 
^0  is  to  be  played  upon ;  for,  if  a  line  joining  the  exhibitor** 
motrth  and  the  reflefling  body  approach  one  of  his  ears  too 
nearly,  the  divergency  of  the  pulfe*  will  make  him  pefceive 
the  voice  itfelf  inflead  of  the  reverberated  found* 

"  The  only  ventrilocjaift  I  ever  attended,  a€ted  in  liri^ 
forratly  to  the  preceding  theory  of  this  curious  paradox  h 
icience  of  acouflics.     His  audience  was  arranged  in  two 
pofite  lines,  correfponding  to  the  two  fide*  of  a  long  n 
room.    The  benches  on  which  they  were  featcd  reachett  from 
one  end  of  the  place  to  the  middle  of  it,  the  other  part  re- 
maining unoccupied.     The  feats  exhibited  by  him  were  the 
Voice  of  a  child  liiree  following.     Fir/? ;  he  made  his  voice  come  from  behind 
froTO  beoMth      f^[^  audience,  but  it  never  feemed  to  proceed  from  any  part 
of  the  wall,  near  the  heads  of  the  people  prefent ;  on  the 
contrary,  it  was  always  heard  refembling  tlie  voice  of  a  child, 
who  feemed  to  be  under  the  benches.     He  flood  during  the 
time  of  fpcaking  in   a  (looping  poflure,    having  his  mouth 
turned  towards  the  place  from  which  the  found  liTucd ;  fo  that 
»  the  line  joining  hi*  Iip5  and  the  reflecting  obje^,  did  not  ap- 

iiojies  from  i      proach  the  cars  of  the  company.     Second :  advancing  into  the 
cupb^rd,  vacant  part  of  tlic  room,  and  turning  his  back  to  the  audience, 

he  made  a  variety  of  noifes,  that  feemed  to  proceed  froni  an 
open  cupboard  which  Aood  dire^ly  before  him,'  at  the  diftamre 
criesfromanui-of  two  or  three  yards,     Jfdrd;  he  placed  an  inverted  glaff 


irctted  cup. 


Method  of  tft' 


cup  on  the  hands  of  his  hearers,  and  then  imitated  the  cries 
of  a  child  confined  in  it.  His  method  of  doing  it  \%ras  this; 
the  upper  part  of  the  hearer's  arm  laid  clofe  along  his  fide; 
then  the  part  below  the  elbow  was  kept  in  an  horizontal  po* 
fition  with  the  han^l  turned  downward'^,  which  was  done  by 
the  operator  himfelf.  After  taking  tliefc  preparatory  ikpf, 
the  man  bent  his  body  forwards  in  a  iltuation  which  prefented 
the  profile  of  iiis  face  nearly  to  the  front  of  his  hearer,  whilft 
his  mouth  pointed  to  (he  cup ;  in  which  poilure  he  copied 
the  voice  of  a  confined  child  fo  completely,  that  three  j>ofi- 
fionjft  of  the  glafs  were  eafily  diftinguifljed  by  as  many  diflc- 
rent  tones,  rr:.  when  he  preflTed  the  mouth  of  the  cup 
againil  the  paki^  when  one  edge  ot^  it  was  elevated. 


I 


I 
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Mhexi  the  veflel  was  held  near  the  hand  but  did  not  touch  It, 

The  fccotid  and  third  inllances  of  vervtrilocniifni  aflbrd  flfoug 
proofs,  that  this  delufive  talt^nt  is  nolJiing  more  Uian  the  art  uf 
rubflituUng  ao  ix;ho  for  tJic  primary  found ;  forj  belldes  the 
change  perceivable  in  the  drrcdion  of  tlie  voice,  it  was  foujid 
to  be  blended  with  a  variety  of  fecondary  founds ;  fuch  as  wc 
kiiow  by  experience  are  produced  as  often  as  a  noife  of  any 
kind  iilues  from  a  cavity.  I  have  already  made  fome  remarks  Remirks  md 
on  this  fpcclcs  of  knowledge ;  but  it  woald  be  improper  to  <**»'"«'^**^«"*»- 
difmifs  the  fubjefl  without  noticing  the  accuracy,  witli  which 
the  ear  recognizes  the  liner  modihcations  of  founds^  and  their 
caufes.  I  have  frequently  obferved,  tliat  a  certain  waterfall 
jnakcf!  a  6aLter  and  duller  noife  when  tlie  ground  is  covered 
wiUi  (row,  than  that  which  it  affords  at  other  feafons.  The 
liuman  voice  alfo  undergoes  a  fioiiJar  change  within  doors,  by 
Hriking  a  multiplicity  of  foft  bodies^  fuch  as  a  number  of  piles 
of  wool,  or  a  crowded  congregation  in  a  church. 

The  method  of  preventing  the  vibration  of  the  vocal  organs  Difficulty  not 
From  reaching  the  cxterjml  teguments,  is  Hill  wanting  to  com-  '^'***^' 
plete  this  theory  of  venlrilofiuifm  ;  and  I  prefuine  it  can  only 
be  fup plied  by  an  adept  in  the  art.     1  mufl  therefore  difmit* 
the  fiibjecl  unfiniftied,  becaufe  I  have  no  preteniion  to  that 
charadlcr. 


An  Anaiiifis  qf  a  Minerd  Suhfiance  from  North  America,  can- 
taimng  a  Metal  hitherto  unknown,  JFyCHAfttEsHAXCKfiXT, 

In  the  courfe  of  the  laft  fummer,  when  I  was  examining  Sj»€<!ft en  ofrnfjl 
and  arraj)ging  fome  minerals  in  the  BriUfii  Mufeum,  1   »*^- S^'^B^f^!^^^^ 
ferved  a  fmall  fpecimcn  of  a  dark -coloured  heavy  fubftance,fcuro, 
which  attradled  my  attention,  on  account  of  fome  refemblance 
whicli  it  had  with  the  Siberian  chromate  of  iron,  on  which  at 
that  time  I  was  making  experiments. 

Upon  referring  to  Sir  Hans  Sloane's  catalogue,  I  found  that  Hi  ftoncil  parti - 
this  fpecimen  was  only  defcribed  as  "  a  very  heavy  black  Hone,  *^*»^»- 


PhiloC  Trauf.  180S?. 


"with 


*'  widi  golden  flreaks,"  which  proved  to  be  )rcHow 
and  it  appeared*  thai  it  had  been  feni,  with  various  fpectmens 
of  iron  ones,  to  Sir  Hans  Sloane,  by  Mr.  Wlnthrop*  of  Ma(^ 
facltufcls.  The  name  of  the  mtne^  or  place  where  it  was 
found,  h  alfo  noted  in  the  catalogue  ;  the  writing  however  h 
fcarcely  legible :  it  appears  to  be  an  Indian  name,  (Nant^ 
tl^uge)  bat  I  am  informed  by  feveral  American  gentlemen, 
that  many  of  the  Indian  namei^  (by  which  certain  fmall  diftrids, 
hills,  &c,  were  forty  or  fifty  years  ago  difiinguiflied,)  are  now 
totally  forgotten^  and  European  names  have  been  adopted  til:| 
the  room  of  them.  This  may  have  been  the  cafe  in  the  pre- 
font  inftance ;  but,  as  the  other  fpt-cimens  fent  by  Mr.  Win* 
tlirop  were  from  the  mines  of  MafTachafeti,  tliere  is  every 
reafon  to  believe  that  the  mineral  fubflance  in  queftion  came 
from  one  of  tliem,  although  it  may  not  now  be  eafy  to  iden- 
tity the  particular  mine. 


I 
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Eicriptioat 


§  L    DESCRIPTION  OF  THE  ORE, 

The  external  colour  is  dark  brownifii  gray.  ^ 

The  internal  colour  b  tlie  fame,  inchning  to  iron  gray.  V 

The  longitudinal  fraflure  is  imperfe^ly  lamellated  ;  and  the 

crofs  fraffcure  flicws  a  fine  grain. 

The  luflre  is  vitreous,  flightly  inclining  in  fame  parts  to 

metallic  luilre.  M 

It  is  moderately  hard,  and  is  very  brtltle,  " 

The  colour  of  the  ilreak  or  powder  is  dark  diocotate  brown* 
The  particles  are  not  attra6ed  by  the  magnet. 
The  fpecific  gravity^  at  temp,  65^,  is  5913*. 


Experifticnt  I. 


d 


The  ore  wai  dJ- 
gefted  m  laurta* 
ttc  acid. 
Littk  adion. 


Some  of  the  ore^  reduced  to  fine  powder^  was  digelied  in 

boiling  muriatic  acid  for  about  one  hour. 

•  The  following  rcfalts  of  forac  cxpcnmfnt&  which  I  have  pur- 
pofcly  made,  will  Ihew  how  much  die  fpcclAc  gravity  of  this  ore  it 
different  from  that  of  Wolfram,  and  Siherian  chromatc  of  iron- 
pyre  Wolf  ram  J  free  from  extraneous  fuhftancef>  at  lera.  65*  (xTSS. 
Si  berian  chi  omate  of  iron,  containing  fome  of  the  green  oxide  3728. 
Pure  Siberian  chromate  of  iron  .  -  «  4355* 

The  Siberian  cbromatc  of  iron,  like  all  other  mineral  fubftancct 
which  are  not  cryftaNizcd,  and  which  confcqucntly  are  not  always 
hotnogeneotiji,  mult  efidently  be  Liahle  to  confiderabic  ?Aiiatioas  in 
fpecific  gravity. 

Tbe 


little  a^lodii 


The  acid  appeared  to  have  afled  but  fllghtly  upon  the  pow- 
der ;  as  the  Ibrmer  remained  colourlcfs,  and  the  latter  did  not 
feem  to  be  dirainiilicd.  A  portion,  however,  chiefly  of  iron, 
was  found  to  be  diflulved;  for  ammonia  formed  a  yellow  fioc-* 
culent  precipitate ;  pruffiate  of  potafli  produced  one  whtdl 
Was  blue ;  and  tin^ure  of  gatU,  when  tlie  excefs  of  acid  had 
been  previoufly  faturdted  by  an  alkali,  formed  a  precipitate  of 
a  rich  purplilh  brown  colour. 

Rrpcriment  '2* 

Another  portion  of  the  powder  was^  in  like  manner^  digefted  In  lutnc  i 
with  nitric  acid;  but,  excepting  fome  iljght  traces  of  iron, 
this  acid  afibrded  nothing  vVorthy  of  notice.;  tlie  adiion  of  it 
upon  the  ore,  was  indeed  icarcely  perceptible* 

Erperimait  3i 

Some  of  the  pulverized  ore  was  digefied  Avith  concentrated  In  fulphuflc 
fulphuric  acid,  in  a  flrongly-heated  fand-bath,  until  nearly  the  ?:'**     ^, 
whole  of  the  acid  was  evaporated  i  the  edges  of  the  mafs  then 
appeared  blucifli,  and  became  white^  when  boiling  diflilled 
water  was  added. 

Thi?  acid  certainly  aOcd  much  more  powerfully  than  thofc 
which  have  been  mentioned  ;  but  flill  only  a  fmall  part  of  the 
ore  was  difTolved,  It  mud  however  be  obferved,  that  a  very 
copious  blue  precipitate  was  obtained  by  pruffiate  of  potafli ;  a 
plentiful  pnrplifli  brown  precipitate  was  alfo produced  by  tine 
liire  of  galls,  after  the  excefs  of  acid  had  been  faturated  by  an 
alkali ;  and,  laflly,  when  the  yellow  ferruginous  prccipiiate 
formed  by  ammonia  w*as  diffolved  in  diluted  nitric  acid,  fome 
white  flocculi  remained,  which  were  completely  infolublc  in 
the  acid,  even  when  it  was  added  fo  as  to  be  in  confiderable 
excefs. 

From  thefe  experiments  it  was  evident,  that  tlie  ore  oould 
not  readily  be  decompofed  by  the  direfl  application  of  the 
mineral  acids  ;  and  I  therefore  had  recourfe  to  the  following 
metliod,  which  has  frequently  been  employed  with  fuccefs  in 
fimilar  cafes. 

ANALYSIS. 
A, 

A  mixture  of  200  grains  of  the  powdered  ore  with  five  limes  Fufion  wUh  < 
the  weight  of  carbonate  of  potafh,  was  cxpofed  to  a  ftrong  red  boniic  of  potali,^ 

K  2  heat. 


i 


heat. 


ACCOi'MT   6p    A    WlKtRAt    SVBSTAKCfe* 

in  a fiKer crucible.    As  foon  as  the  matlcr  began  lo  flow, 


■  left  a  browu 
Mae* 

Pivci]!*  by  ni* 
Croiis  acid  t 
white  AakfM. 


»' 
» 


a  very  perceptibic  effcrvefcente  took  plate ;  ant*,  wlien  ihii 
had  fublldcd^  the  whole  was  poured  uUr>  a  proper  veflcL 

The  mafs,  when  cold,  was  grayilh-brown* 
btltm  m  wa-      Boiling  diftilled  water  was  poured  u[>on  it ;  and  Uic  browi 
rcfidumiij  which  was  confideniblc,  was  well  edulcorated  upon  J 
a  fihcr. 

The  filtrated  liquor  had  a  (light  ycllowifii  tingn,  and,  being 

fupcrJaluraletl  wkh  nitric  acid,  aflbrdcd  a  copious  white  floe* 

culent  precipitate,  which  fpecdily  rubfidedi  but,  although  a  , 

very  confidcrable  additional  quantity  of  uitrk  acid  wa*  poured  ^ 

I  upon  the  precipitate,  it  was  not  ic-dillblvcd# 

The  rcliduc  did      The  rufuhmm  tjf  tlie  ore  was  dark  brown,  and  was  agaiaJ 
not  yield  to  fu-         »      i      *  t  ^  <,  i        i     ,^  i         r  i  ^^ 

fioobvpouih*    niclted  witii  potailL  and  treated  as  before  ;  hut  icarcely  anyi 

\  effed  was  thus  produced  j  the  alkali  was  therefore  waihed  aWA 

It  wwthcre/orc  and  the  powder  was  digcflcd  with   tnuriatic  acid,  wliiih  fdou 

igcftcd  With      aifyjii^iJ  Lhe  deep  vellow  colour  ufuallv  communicated  t<i  it  by  , 

which  took  up  iroi).     Alter  half  an  hour»  (he  acid  was  decanted,  and  tb&, 

■'^"*  refiduiim  was  walhcd  with  diflilled  water* 

Thitrefidue  wai     ^\{i^  powder  was  now  of  a  much  paler  colour  j  and,  being  - 

skih  and  pjtcipi^-  •^^^*-*<l  ^^  i^^  polafii,  it  was  nrelted  and  treated  as  before.     A 

uudu  before.  conllderabJe  precipitate  was  again  oblained  by  the  addition  of 

nitric  acid  ;  and  the  refiduunij  after  being  digefled  with  mw- 

riatlc  acid,  was  again  fufed  with  potafli,  by  which  means  the 

whole  was  completely  decompofcd,  after  about  hverepetitioosj 

of  each  operation. 

B. 

The  muriatic         The  muriatic  folution  wasdiluted>  andj  being  falurated  will 

ted*^wtrh^amm'j.  ^™"^onia,  afiorded  a  plentiful  ochraceous  precipitate ;  \\h 

Ilia  afforded /i*   again  Was  ditrolved  In  cold  dilute  nitric  acid,  and  afforded  a  j 

fmall  cjuantily  of  a  white  infoluble  fubflance,  iimilar  to  that] 

which  waji  obtained  from  the   alkaline  folution.     From   lbi*j 

jijtric  folutioiT,  I  then  obtained,  hy  nieans  of  anmionia,  a  pre-^ 

cipitate  of  oxide  of  iron,  whiclij  being  properly  dried,  weighed 

4€  grains.  i 

.^'  .  i 

The  nitric  pre-       The  difTerent  alkaline  folutlons  which  had  been  made  fubfe- 
eif^itatc*  were  a  fjy(.,^(^  |^J  i\y^i  vvhich  ha*  been  firft  mentioned,  were  mixed  to* 
gether,  and,  being  fu  per  fat  lira  ted  with  nitric  acid,  aiforded 
the    fame  white  inlbluble  precipitate;  the  total  quanUty  of  J 
which,  iiluamed  from  *200  grain*  of  the  ore,  ainounied  to  J 
about  ld5  grains. 

Thej 


mUt  wai  left 

treated  in 
the  fame  man- 


The  liqtior  from  wliich  Ihia  precipitate  had  been  feparalcd  *"J^^|^^j^^'^ 
by  nitric  at  id,  W33i  then  falurated  with  ammonia,  and,  b«ing  more™., 
lM>ik'd>  atlbrded  about  two  grains  of  oxide  of  Iron, 

I  obtaiin.*d,  therefore,  from  200  grains  of  iUc  ore, 

Graifis,         Grains* 

Oxide  of  iron  r  r-  *  *'^  1   =  197 

And  of  the  white  precipitated  fubilaiK»e  J  53  J 
But,  as  I  could  not  repeat  the  anal)fis  i,vithout  dellroying 
the  remaining  part  of  tlie  only  fperjmen  at  prcfent  known  of 
this  ore,  I  do  not  vvifli  the  above  ftated  proportions  to  be  re* 
garded  as  rigidly  ejvatl ;  k  w  ill  be  fufticient,  therefore,  to  fay 
at  prefent,  that  the  ore  h  compofed  of  about  Lhrtc  parts  ot  i!ie 
white  matter,  and  rather  lefs  than  one  of  iron, 

I IL  PROPERTIES  OF  THE  WHITE  PRECIPITATE, 

It  h  of  a  pure  white,  and  U  not  extremely  heavy.  Ttie  white  pre- 

It  hasfcarccly  any  perceptible  flavour^  nor  does  it  appear  to  t<p*tate 
be  foluble  in  boiling  water;    when,  however,  fonie  of  the 
powder  i-s  placed  upon  hlnms  paper  moiilened  with  diililled 
water,  the  paper  in  a  few  minutes  evidently  becomes  red* 


4 


K  When  ©xammed  by  the  bfow-pipe^  it  h  not  fiifible/jiTlimfufibtoj 
Jc  in  a  fpoon  of  platina,  nor  upon  charcoal^  bat  only  becomet  ^| 

of  a  Jefs  brilliant  white.  ^B 

2.  Borax  does  not  appear  to  a€i  upon  t(  i  far  tKe  white  par*  iu>t  i^t&H  hf 
ticlcsare  only  difperfed  throughout  the  g^lobulc*  ^^* 

S.  It  produces  an  efFervefcence  when  fufcd  with  carbonate  Sotubk I7 fttto 
of  foda,  and  forms  a  colourlefs  fait  j  but,  if  too  modi  of  it  be  w'^diftjd*, 
^dded,  then  the  mafs,  when  cold,  appears  like  a  white  opaque 
trnanief. 

4.  When  carbonate  of  potafli  is  employed,  the  eflfe^*  are  and  with  puih» 
fimilar  in  every  refpei^  to  thofe  of  foda ;  and  it  may  here  be 
remarked,  liiat  the  faline  combination*!  thus  formed  with  foda, 
or  potiitli,  are  toluble  in  water;  and  th^t  thde  fohitioAs  have  iilnthei! 
the  fame  properties  as  that  which  was  formed  when  tlie  ore  ^^^^^P**^^ 
was  decompoied  by  an  alkali*     The  portion  of  the  vvhite  pre- 
f  ipitatc  which  may  be  in  excefs,  fubfide*>  unaltered,  when  tlio 
lobule*  are  dilfolvcd  in  water. 

3  4.  Phof. 


Phofrhtttof  5*  Phofphatc  of  ammania  produces  a  very  marked  cffefl; 

ammonia  fornw  [q^^  when  melted  in  a  platina  fpoon,  if  fome  of  iLe  white  (ah* 

fcuk-  ftance  be  added^  a  confiderable  efTervcfcence  lakes  place,  and 

^^  the  two  fabftances  rapidly  iinite.     The  globule^  when  cold,  is 

^H  deep  blue,  with  a  tinge  of  purple>  but,  when  held  between 

^H  the  eye  and  the  h'ght,  it  appears  of  a  grcenifh  gray  coloor. 


< 


I 


rejlfttmtnc  It  b  perfeQly  iiifoluble,  and  remains  unchanged  in  coloar, 
Bnd  in  every  other  refpeft,  when  digefted  in  boiling  conoeii* 
trated  nitric  acid* 


4 


is  folubie  in  ful* 
pburic  acid  ; 
whkK  by  dilu. 
tloti  kti  fall  M 


It  is  dijfalved  by  boiling  futphtiric  acid,  and  forms  a  tranf* 
parent  colourlefs  folution,  which  is  however  only  permanent 
while  the  acid  remaim  in  a  concentrated  Hate;  for,  if  a  large 
quantity  of  water  be  added  to  the  fulution,  or  if  the  latteT  hm 
poured  int/)  a  veiTcl  of  dilHllcd  water,  the  whole  in  a  few 
miimtes  alfuines  a  milky  appearance,  and  a  white  precipitate 
is  gnidtidlly  depofitedi  wliidi  cracks  as  it  becomes  dry  upon 
the  filter,  and,  from  wlii  te,  clianges  to  a  lavender  blue  colour, 
and  again,  when  completely  dry,  to  a  brownilh  gray.  It  is 
then  infoluble  in  water,  has  not  any  flavour,  is  femi-tranfpia* 
rent,  and  breaks  with  a  glolTy  vitreous  fradure. 

This  fubilance  is  much  heavier  than  the  original  white  pre- 
cipitate ;  and  in  a  very  ilight  degree  may  be  diflblved  by  boiU 
ing  muriatic  acid,  or  by  boiling  lixivium  of  potafh. 

Upon  examining  thcte  folutions,  I  found  that  both  contained 
the  original  white   fubflance,    together  with  fome  fuiphurie 
acid ;  (q  that  the  precipitate  obtained  from  the  fulphuric  folu-       i 
lion  by  the  addition  of  water,  is  a  fulphale  of  the    whittt^f 
matter  *.  ™ 

The  whole  is  not  however  precipitated  by  water ;  for  a  put 

remains  i*i  folution,  which  may  be  fepa rated  from  the  fulphuric 

acid  by  cither  of  the  fixed  alkalis,  or  by  anitnonia, 

I  Vie  fulphufic        The  fulphuric  iuiuuoii  is  not  rendertd  turbid  by  the  addition 

iWu^ofi  iffordtd  (jf  ^aterj  until  fome  minutes  at  Icafl  have  clapfed ;  when. 
tn  olive  precipi-  '  r        r  t 

«fpotaih|  *  This  fi  ![>hate  is  alf-)  precipitated  when  the  fulphuric  fQlution 

has  been  !on«^  eipofcrt  m  ^m  open  vtlkl  to  the  air  j  and,  accordin 
as  this  may  be  moiR  or  dry,  the  effe£l  is  produced  fooner  or  later* 

the 


I 
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therefore,  fomc  prulfiate  of  poUih  was  added  immcabtely 
after  llie  waler,  the  colour  of  the  liquor  became  olive  green, 
and  a  topi«jas  precipitatCj  of  a  beautiful  oUve  colour,  v^'as 
gradual!)  dcpolited.  

Tinclure  t»f  galls,  after  a  few  minutes,  caufed  the  liquor  to  oraogc  by  dad. 
become  turbid,  and  a  vt^ry  U^h  orange-colon  red  precipitate  ^*  ** 
was  obtained,  I 

A  few  drop«i  of  pliofphoric  acid  were  added  to  a  part  of  tbe;c:iy  bv  phof- 
concentrated  fulphunc  folution  ;  i^nd,  after  aljoul   J  2  Lours,  P*^**"^  **^* 
the  whole  became  a  white  opaque  itiif  jcll/i  which  was  info- 
luble  in  water, 

Polaai,  foda,  and  ammonia,  whether  pure  or  Sn  the  flate  of  ^f^^^f  <i"JcMlyr 

carbonates,  feparate  the  fubftance  in  cjueftjon  Irom   the  lul- 

phuric  fululion,  in  ihe  form  of  a  white  flocculent  preiipitaLe; 

and,  when  thefe  alkalin  are  added  to  a  confiderable  excefs, 

they  do  nol  rediffolve  the  precipilate,  unlef**  they  are  heated  ; 

then,  indeed,  the  fixed  alkalis  a^  uj>on  it,  and  form  combi- »iJcaHnceomU», 

nations  which  have  already  been  mentioned,  but  which  we  naufljw. 

(bail  focn  have  occafion  more  particularly  to  notice. 

E. 

J.  The  white  precipitate,  when  recently  fcparated   from  Muriatic  fohi. 

potaflfi,  is  foluble  in   boilinji  muriaric  acid;  and  this  foliUion^"("*'       , 
*^  '^  white  precip. 

niay  be  confiderably  diluted  with  water,  wiUiout  any  change 

being  produced, 

2.  A  part  was  evaporated  todryncfs,  and  left  apale3'cUow  Evap.  lefta  yeU 
fubHancc,  which  was  not  foluble  in  water,  and  was  diifolved  lo^r^fi^luc. 
with  great  diificully,  when  it  was  again  digefted  with  murialic 
acid, 

3.  Prufliate  of  potafli  changed  the  colour  of  the  muriatic  pHvepredp.  by  j 
folution  to  an  olive-green ;  the  Jiqyor  then  gradually  Ijccamc  P''"^ia^<^* 
turbid,  and  an  olive-coloured  precfpitate  was  cibtaittcd,  fimilar 

to  ihat  which  has  been  latdy  mentioned.     But, 

4.  If  fome  nitric  acid  was  previoully  added  to  the  muriatic  but  none  If  nj- 
folution,  then  the  prutTiate  changed  the  liquortoa  gral:j-grecn,  ![^'?J^ 

but  did  not  produce  any  precipitate. 

5.  Tincture  of  gall^,  in  a  few  minute^;,  formed  an  orajige- Orange  pr.  by 
coloured  precipitate,  like  that  which  has  beeu  nu'nUoned  i  ^ 
but,  if  the  acid  was  in  too  great  an  e\cef^,  it  was  necetLiry  to 
add  a  fmal!  quantity  of  Ii>jvium  of  potalh  or  foda,  before  the 

ipitate  could  be  obtauied, 

f  •  A 


White  Aakei  by 
pbof«  acid, 


fad  hf  ilkalif* 


itietof 
Hmci  migneBtf 
and  ftronci«n> 
fave  no  prcdp* 
Zinc  threw 
down  whits 
Hike*. 


does  not  dilTolve 
the  white  mit- 
ler. 


6*  A  fmall  quantity  of  phofphoric  acid.  King  added 
muriatic  folution,  in  a  few  hours  formed  a  white  floccidc! 
precipitate, 

7.  Potafti,  foda,  and  ammonia,  alfo  produced  white  floe- 
culent  precipitates,  which  were  not  rediffolved  by  an  exceCi 
of  the  alla!i»!,  unlefs  the  liquors  were  heated;  and,   in 
cafe,  part  was  diJToIvcd  by  the  fixed  alkalis,  but  not   by 
monia* 

8.  The  muriatic  folalion  did  not  yield  any  precipt La t<% 
the  muriates  of  Ifme,  magnefia,  and  ftrontian,  were  added  ; 
but  muriate  of  barytes  formed  a  flight  cloud » 

9.  When  a  piexe  of  zinc  was  immerfed  in  ihe  muriatic  fo- 
lution,  a  white  flocculent  precipiUtc  was  obtained  *, 

^* 
The  acetous  acid  has  not  any  apparent  cflcd  on  the  whli 
precipitate,  when  long  digefted  with  it. 


excels 

1  th^H 

y  M^M 


Fixed  alkdji  The  fixed  alkalis  readily  combine  witli  this  fubftance, 

^^tr"^^^"^  in  the  dry  and  in  the  humid  way. 

I  We  have  already  feen,  that  the  former  method  was  cm- } 

ployed  with  fticccfs  in  tiieanalyfisof  tlieore;  and  thecxperi- 
!■  menti  made  with  the  blow^-pipc  may  be  regarded  as  an  addi- 

^B  tlonal  confirmation*     In  each  of  thefc  cafes,  the  white  preci-  ' 

^F,  pitate  combined  with  tlie  alkali,  as  foon  as  the  heat  was  fuffi^ 

^m  clent  lo  caufe  the  latter  to  flow ;  and,  when  a  carbonate  w»s 

^M  employed,  a  portion  of  carbonic  acid  was  expelled, 

^B  The  carbom'c  acid  was  in  like  manner  difengaged,  when 

^W  the  will  to  precipitate  was  boiled  with  lixivium  of  carbonate  of 

^m  potafli,  or  of  foda  J  and  the  folutions  thus  prepared,  refcmbled  ^_ 

^B  in  every  refpe^  thofe  which  were  formed  by  dilfolving -jit^H 

^m  water  the  falts  which  had  been  produced  in  the  dry  way.  ^fl 

^f  It  will  be  proper  here  to  give  a  more  particular  account  of 

thefe  combinations, 
umid  folation        ^ '  Some  of  the  white  precipitate  was  digefled,  during  nearly 
one  hour,  with  boiling  lixivium  of  pure  or  caufllc  potafh : 


Tumid  folotioQ 
urtian  left, 


4t  This  appears  to  indicate  the  chili  Racy  with  which  tlut  folh» 
ftance  retains  a  certain  portion  of  oxigcn  ;  for  we  here  fee  that  unc 
docs  not  precipitate  tt  in  the  metallic  ilHtei  but  only  reduces  h  Iq  ait 
iDfoluble  oxide. 
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,  nitric  acid> 


pbqni  one-foitrtJi  o(  tJie  powder  was  diffulved;  and  thc.re- 
iMiLJnderj  whic/i  appenred  little  if  at  all  altered,  fubfidcd  ta 
tiie  bottom  of  the  vcirel. 

The  clear  lolatton,  which  canlaineda  great  excefi  of  alkali,  affonii  a  fetly 
wai  decanted;  and,  b^geiitk  evaporation,  yielded  a  white  **'"*^  "*  ^*^  * 
glittering  (iiJt,  in   fcale?,  very  much  rcfcmbiing  Ibe  concrete 
boracic  acid. 

The  tall  was  placed  upon  a  filter,  fo  that  tlie  lixivium  might  pcjinanciit  bi 
be  feparated,     U  was  then  waflied  with   a  fmall  quantity  of ""  **'* 
cold  diliilled   water;  and,  being  dried,  remained  as  above 
defcTibed,  although  con (l.iiidy  cxpofed  to  the  open  air. 

This  fait  hpd  an  acrid  difagreealjle  flavour,  and  contained  a  tcrid  tatte  x  fo* 
fmall  excel*  of  alknh.     It  did  not  dilfolve  very  readily  in  cold  ^"^^*  "*  ^*^i 
water;  but,  when diiToIved,  the  iolution  was  pcrfcdand  per- 
manent. 

Some  nilric  acfd  was  added  to  part  of  tlie  folution,  and  im-  prccipitaUt  bf 
mediately  rendered  it  white  and  lurbid.     In  a  (Itort  lime^  a 
white  precipitate   was  col  levied,  limilar  to   that  which  had 
been  eniplriyeJ  to  neutralile  the  polafh;  and  the  clear  fuper- 
iiatant  liquoi ,   being  evaporated,  only  atfordcd  nitre. 

Pruflialc  of  potadi  was  added  to  ajiother  portion;  but  didPmfliatcorpot- 
not  prodtJt  e  any  effetl,  until  fonie  muriatic  add  was  dropped  *?*.  ^'^*  "?  P^* 
tnlo  the  hquor,  which  then  immedialcjy  allumed  a  tinge  ot  acid  wai 
olive  green,  and  Howly  deposited  a  precipitate  of  tlie  fame 
colour, 

Tinfture  of  galls  did  not  aifeiil  tlie  folution  at  fud;  but,  nor  did  {illi 
when  a  few  drops  of  muriatic  acid  had  been  added,  U  gra- 
dually loft  its  iranfparencv,  and  yielded  an  orange-coioured 
precipitate. 

2.  As  fu  large  a  part  of  the  white  precipitate  had  remained  The  portion  not 
^undtdblvcd  in  the  foregoing  experiment,  ft  was  digefled  again  **J[^'^'^'^  >"  PJ^- 
with  another  portion  of  the  fame  Kxivium,  but  without  any  Juble  till  after 
eifea,     i   therefore  wallicd  oflT  tlic  alknfi,  and  boiled  fome  *^!*5_^^?^  *>*** 
nitric  acid  with  the  powder,  until  the  acid  was  completely 
evaporated.     After  tlii&,  the  powder  was  cxpofed  to  a  flrong 
lieat  in  a  find-bath.     It  ws'*  then  again  dJgcHed  with   the  k  left  a  re  fid  i 
lixivium,  and  a  part  was  dilFolved  as  betbre;  but  fiill  the  T^-^t^Ztl!^^ ^'^'^ 
fidunm  required  to  be  treated  with  nitric  acid,  before  the  al- 
kaline liquor  could  again  aci  upon  it ;  fo  that  it  was  neceffary 
to  repeat  thtfc  atteroalc  operation?;  feveral  times,  before   the 
|vho!c  of  the  powder  could  be  united  widi  die  alkali. 

3.  When 
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'  Carbonate  of  )•  Wlien  the  white  precipitate  was  digelled  wkh  Ibltttion  nf 

§ad*9  or  po<*ft9  carbonate  of  potafli,  or  of  foda^  it  was  diflblved»  much  id  tfa* 
as  parepocafli.   ^^^^  manner  as  above  related ;  and  the  properties  of  the  folo- 
tions,  when  examined  by  reagents,  were  alfo  fimilar,  excepting 
that  the  orange-coloured  precipitates  produced  by  tindore  of 
galls  were  of  a  paler  colour. 
Piedp.  by  the         Tungftatc  of  potaih,  mo])bdate  of  potafh,  and  cctbaltate  of 
^WMite  of      ammonia,  being  feverally  added  to  the  folution  of  the  white 
pouiby  and  oo-   fubflance  in  potafli,  produced  white  flocculent  precipitates. 
Hvdro-fulp^u         Hydro-fulpiiuret  ot  ammonia  produced  a  reddiOi  chocolate- 
am.  gave  rcdiih  coloured  precipitate. 

'^  white  mat-      *•  ^^  ^^  ®^^  ^'*^  decompofed  by  being  fufed  with  potafb, 
terdiflblved  In    the  f(^lowing  experiment  affords  a  curious  inflance  (among  the 
^.'jfl'*  V^^  "f"  many  already  known)  of  the  change  in  the  order  of  affinities 
kali,  gate,  by     produced  by  a  difference  of  temperature. 
fnUtu:e,  a  pre-       Some  of  the  folution  of  the  white  precipitate  in  potafti,  was 
^lalort,         'poured  into  the  alkaline  folution  of  iron,  which  was  formerly 
known  by  the  name  of  StahPs  Tinctura  Alkalina  Adariis,     Pot- 
aih  wasinexcefs  in  both  of  thefe  folurions;  but  neverthelefs  a 
cloud  was  immediately  produced,  and  a  brown  ferruginous  pre- 
cipitate was  depofited. 

Part  of  this  precipitate  was  dilToivcd  in  muriatic  acid  ;  and 
the  folution,  being  exaniined  in  tJie  ufual  way,  yielded  a  blue 
precipiute  wliCn  prulfiate  of  potafh  was  added,  and  apurplifli 
brown  precipitate  wit!i  tincture  of  ^alls. 

The  other  part  ot  the  precipitaic  was  digcfted  with  dilute 
nitric  acid  ;  which  diflblvcd  the  ferruginous  part,  but  left  un- 
touched a  white  flocculent  matter,  perfecUy  refembling  the 
fubflance  which  has  been  fo  often  mentioned.  The  precipitate 
therefore  produced  by  the  mixture  of  ihe  two  alkaline  folutions, 
was  a  combination  of  the  white  matier  with  oxide  of  iron,  very 
fiiiillar  to  the  original  ore. 

(T)  ''e  continued,)    f  y  : 

XVI.  " 

Refnarks  on  the  Mamoth .  Z?j^Louis  Valentine,  Phj/fician 
in  Chief  oj  the  /Irmy  and  Ilojpitah  of  America,  of  fevered  Na- 
tional  find  Foreign  Societies,  refulcnt  in  Nancy. 

Boneiofalargc  OiNCE  fetUemcnts  have  increafod  in  North  America,  a 
fouM^in  Amc-  ^''^^  quantity  of  bones  have  been  found  belonging  to  fome  ex- 
nca.  tin6i  animal,  which  feems  to  have  rclembled  an  elephant,  but 

lyas 
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s  mtich  larger.  B}'  digging  near  the  lakes  of  Canada^  where 
thf  animal  is  culled  by  the  favages,  the  Fatlicr  uf  Oiien  j  near 
the  rivers  which  fall  into  the  Ohio ;  towards  the  rivers  Miami, 
Mutkingura,  in  Uie  ilate  of  Kentucky,  and  of  TennefTec^  &c. 
&c*  but  principally  near  tJac  fait  fprings,  pieces  oi  llteletonf 
and  tuiki  have  been  found,  of  an  ailoniflung  length  and 
weigh  L 

We  have  fcen  a  femur  and  a  tibia,  which,  when  united,  Etwrmous  n«g- 
mufl  have  been  live  feel  and  a  Imlf  hieh ;  another  lemur,  which  "^^"^^  ^y  **- 
was  alone  five  leetlong,  and  thirty-hx  inches  in  circumference 
in  its  middle  or  cylindrical  part;  ivory  luik^  rcfembhng  thofe 
of  an  elepb?nl,  which  were  near  feven  feetiong,  and  one  foot 
fix  or  eight  inche&  in  circumference  at  the  bafe.  It  was  not 
till  the  year  1 HOO  that  a  complete  fkt'leton  of  thefe  foHil  bones 
could  be  procured.  Two  phyficians  of  Philadelphia,  Dottori 
J3artoa  and  Wifcar«  had  in  their  poflTefHon  tlie  lower  jaw  almoil 
entire,  with  two  teeth  on  either  (ide,  in  particular^  that  of  tlic 
former  has  five  and  three  points,  all  quite  double  ;  but  no  one 
had  the  entire  head. 

The  (late  of  New  York  (in  the  environs  of  the  beautiful  Whei«  moH 
river  Hudfbn)  has  of  late  years  been  the  theatre  of  difcoveries  P^«n^»ftt<'y 
of  foihl  bones,  a  greater  quantity  of  them  having  been  found 
there  llian  any  where  elfi.*  In  18(X>,  by  digging  in  the  low 
and  marfljy  places  of  the  counties  of  Orange  and  Ulftcr,  at 
fhrcc^  i'uiir,  and  five  feet  deep,  parts,  which  had  never  been 
before  difcovered,  were  found.  Some  bones,  ten  feet  deep  in 
the  earth,  wuxe  as  found  and  entire  as  tliofe  which  had  been 
met  with  nearer  the  furiace*  Some,  however^  were  found 
broken^  particularly  thofe  of  ihc  head. 

In  another  place,  eight  miles  from  the  city  of  New  York,  an  PutHc^ihr  hS% 
upper  jaw  was  found  perforated  to  receive  a  tuJk  like  that  of 
an  elephant;  the  connection  of  tlie  tufki  was  by  gompkofu; 
the  tuiki  were  evidently  of  ivory ;  the  openings  for  the  noilrils 
were  eight  inches  in  diameter;  and  ootwith (landing  that  the 
bone«  of  the  feet  afford  rcafon  to  conclude  that  the  animal  had 
claws,  it  is  fcarcely  poflible  to  avoid  thinking,  from  the  ilruc- Come£kurci  ai 
tare  of  the  head,  that  it  was  a  fpecies  of  elephant.     Some  hair  to  thefpcciet  of 
has  e\'cn  been    found,  llir ee  inches  in  length  and  of  a   dark 
colour,  which  ts  faid  to  have  belonged  to  this  monftrous  qua- 
druped. Do<5lor  Graham,  a  Senator,  in  a  letter  to  Doctor  Alit- 
chill,  Reprefcntative  in  Congrefs,  and  ProfclTor  of  chea-iiftry 
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and  niitara!  hiftyrv  at  the  college  of  Columbia,  Uva  on 
cafion,  that  it  is  di^kult  to  refolve  the  queHion  ;  *'  Why 
vidence  fhould  have  deflroycd  this  fpecie^,  which  it  wii 
plea  fed  to  create?"  Vet  if  it  was  voracious  it  is  happy  fofiht 
human  fpuoies  that  it  has  by  any  means  become  extin£t- 

We  may  reafonably  d<jubt  the  affcrtion  of  Ihofe  authors  wba 
affirm,  that  c<?rtain  favages,  Rufljans  and  Greenlanders, 
feen  this  animal  living,  and  that  it  Aill<;xiris  jn  the  ^jorth, 
tliat  has  been  tranfmittcd  by  tradition  to  the  o!d*'fl  Indiai))^ 
havtf  communication  with  the  United  Stale^s^  and  from  wl 
information  has  been  fought  concerning  this  obje^,  is  qi 
fabulou*^,  and  does  not  oHer  even  a  fhidow  of  probability. 
Jeflerfun,  iww  Prefident  of  the  United  State  ,   formerly 
great  attention  to  this  fubjcdl,     (Sec  \\i&  Account  rf 
ginia.) 

It  is  certain  that  in  Siberia  aod  in  Greenland,  mrherc  fimiltf 
foffil  bones  have  been  found,  no  one  has  brought  proof  of 
having  (ecn  this  animal  living.  We  caimot  fuppofe  it  tob»_ 
cetaceous  or  amphibious,  of  the  naliire  of  the  hippopot 
BS  there  are  fuflkient  reafons  to  proye  the  contrary, 
CuvicT,  whoic  rtrfearclies  into  the  extinct  fpecies  of  anlaJaU 
arc  no  lefs  carious  than  fcientilic,  d i ft ingui flies  the  animal  of 
Siberia,  which  affords  iplGl  ivory,  from  the  mamoth,  which 
latter  differs  inincipally  fronj  the  former  on  account  ©fits  mag- 
nitude, and  the  points  of  its  grniders,  &c* 

Since  the  time  of  oar  having  received  detaik  on  this  fubjed 


ittob^ 
[>tani^H 


(fee  the  New  York  Medical  Repofitory,  Vol,  IV.)  and  yn^^M 
we  have  related  elfevvhere  (fee  the  third  edition  of  Guthft^fl 
Geography,  m  French j  Vol,  VI,  page  22a  and  262,  piiblifhed 
by  Langlois  at  Paris),   an  account  ha?l>cen  publifhed  in 
American  papcri  in  1801,  that  Mr,  William  Peal,  propric 
of  the  mufcum  at  Philfidelphia,  having  colle6led'lhe 
found  in  ihe  county  of  Orange,  In  the  ftate  of  New  Vorltj  ' 
twelve  feet high,fucceeded  in  fonning  a  flvcleton,  the  height  of  winch  is  twe 
and  lu  head  four  f^.eM  the  head  being  four  feet  and  a  half  in  length,  bj)A\ 
fecf  and  a  half     ,    ^»      ,        r     .        •  i  ,     ■    *        *     .i      r  '- ■  m 

l„ng^  lufK«t  ten  feet;  (he  oilier  parts  being  in  the  lame  proportion? 

Locil  fituition         Alinoll  all  thcfe  bones  have  been  fbund  in  calcareous  earth* 

The  lx)nes  of  the  megalonis,  or  great  claw,  of  which 

Jeflerfon  has  given  a  defcription,  were  found  in  cavorns 

lime  ftonc  and  chalk  m  Tenncfce.     The  oilier  cnonnous  be 

of  the  megatherium,  found  »ti  fuch  great  quantities  in  the  cog 

ty  of  Ulller,  of  which  Sylvaims  Miller,  Efq.  has  given  foi 

dc 
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Iiiatiure  for  land,  U  U,  nevcrthelcfs  fonieLiracs  rt?niarked.  They  foiiie^tae* 
liiattlicfe  bones  begin  to  fall  in  fraall  purtioiis  when,  ^^^^f^'^^J^\i^^] 
having  been  rmm  ihcir  lalcareoUii  inclofure,  they  are  expofed 
lo  tlie  atmotphcre.  ']'ei*dt>  which  were  found  and  cxidre  whea 
cxtra^ed  from  the  earth,  become  blark  in  a  {l\ort  time,  crack, 
lofi;  their  enamel,  and  ^all  into  finall  fcalcj.  Witbotit  fiich  si 
prcfcf vatire  we  may  prffnmc,  v^lth  our  friend  Milclnll,  (hut 
the  remains  of  thefc  animals  would  Iiare  been  decom|M^fed 
tnany^cciUurics  ago. 
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Prixt  Iff  the  Kationut  IiiJHtute  qf  France. 


A  HEclafsofmatbematlcaland  phyfical  fciences  having  pro- Pn*e  mcJ j1  for 
pofed  in  tlic  vear  8,  as  thefuh'ea  of  a  prize  lo  be  awarded  at^'wcmoirMrcr. 

I  11--'-  r   1  -      r    •       t  mcnti  aiid  fer- 

thc  ptibhc  htting  of  Oie  \h  Germinal,  ni  the  year  10,  the  fol-meouble  b^iet 
lowing  t]ue(Vi<jn :  Wiat  arc  the  ckaracUn  which  dijiin^mjh  in  rc- 
^etaUe  and  anitnat  matters,  thojh  tvhh^h  Jcrve  as  ftrments,  from 
ch  other  hodmiu  they  put  inta  aftatc  qffrrmciUation  ?  And  the 
leinoirs  which  have  been  received  not  anfwering  the  condi- 
m  of  Uie  program,  tlie  clafs  propofes  tlie  fame  fubje^  again 
for  the  year  1 2.  The  prize  is  of  the  lvalue  of  one  kilogramme 
(about  one  hundred  and  twenty-five  pounds  fieri ing).  It  will 
fce given  at  the  public  meeting  of  the  l5  Geiminal,  in  tlie  year 
12,  Memoirs  znuil  be  fent  before  the  l(t  Nivofe  of  the  fame 
year. 

Afirommicid  Prize, — Citizen  Lalande  has  prefented  the  Na-  Aftronomiol 
tional  Inftitute  of  France  with  the  fiim  of  ten  tlioufand  francs ^^'"^ 
(iiboiil  M)0  guineas)  to  found  an  annual  prize,  to  be  given  by 
the  Inftitute  to  the  author  of  fuch  difcovery,  obfervation,  or 
work  in  agronomy,  as  fhall  be  thought  I  he  nioft  remarkable  or 
ufctul,  during  the  courfe  of  ihe  year.  The  Intlilute  very  Kighlf 
applaudi'd  this  act  of  generofitv  in  one  of  it?,  members  and  de- 
creed, I  hat  thankn  fiiould  be  configned  in  their  regiflers,  and 
comraidaries  nominated  by  each  of  the  IhreeclaJfes,  toprefent 
at  the  next  general  meeting  the  means  of  execution. 

Communkatiom  to  the  Ro^at  Society  nJpcRing  tht  Planet  Ccres^ 

Dr.  Herfdiel  fent  an  account  of  tlie  appearance  of  the  new  Ettrtmt  fmilf- 
planet,  as  viewed  through  his  telcfcopci.     He  had  fought  fbr  Jf**^^'^*=P**"«^ 

it 
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it  m  vain*  tintil  he  received  Dr,  Mafkelyne's  determmtvon 
its  place*  When  viewed  with  powers  of  600  and  1200,  U 
could  not  be  decidedly  diHtnguilhed  from  a  (i^r,  until  it  mu 
found  to  change  its  place.  Its  apparent  diameter  was  not 
large  enough  to  be  diredlly  determined,  but  it  was  certainJj 
not  larger  than  one-fi^urth  of  that  of  the  Georgian  pkLnet,  aad 
perhaps  equa!  only  to  onc-iiKilu  From  a  rough  computatioa 
of  its  magnitude.  Dr.  Herfchcl  concludes  that  its  real  dia- 
ls about  \  of  that  of  the  moon  :  its  light  is  of  a  reddifh  hu  , 

Mr,  Gilpin  alfo  gave  the  Society  an  account  of  obfefvationi 
on  the  Sth  and  Tith  ofFtrbruary.  He  found  Ute  jilanet's  rigtt 
afcenfjon change  from  1  S.S*  VI'  lo  ISS*'  S(y,  while  iu  decli«» 
tion  increafed*  Mr.  Gilpin  obferves  that  iti  fight  refemblei 
that  of  the  planet  Miifjt. 

Thurfday,  25(h  February,     A  letter  from  Mn  Schroetcr  of 
LilienLhal,  rcfpccling  the  planet  Ceres  Ferdinandia,  infunneif 
the  Society  that  Mr.  Schroetcrhadobferveda  ncbulafity  roi 
the  planet,  fornewhat  refembhng  that  of  a  comet :  tJic  diami 
of  ihe  true  difc  being  I  .S",  and  that  of  (he  nebula  2,6',  but  tl 
diftin6tioii  was  not  always  equally  obfcr\'able,     Mr.  Schroct 
conildcrs  this  body  as  of  a  hybrid  natuFe,  or  a  meditun 
tvveen  a  planet  and  a  comet ;  but  he  imagines  the  ap| 
nebulofity  to  be  owing  to  an  atmofphere,  and  that,  according 
to  the  different  ilates  of  this  atraofphcre,  the  light  reflected  from 
the  planet  is  either  white,  bhijfli,  or  reddiflu  ^^ 

A  table  of  obfervations  of  the  fame  planet  was  alfocommi^H 

nicated  by  Mr.  Mechain,  through  Sir  Henry  Englcfield.-^^ 

(Thu  artk'k  i$  taken  from  the  Journal  of  the  Royal  Injlitutwa.) 

Leonardo  iia  Viaci^ 

The  lovers  of  tfie  polite  arts  will  be  plcafed  to  learn,  a  i 
translation  of  Leonardo  da  Vinci^s  trealife  on  palntiji^  (fi 
which  PouiHn  made  tiie  figures)  will  foon  be  ready  for  publj 
ration.     This  work  has  been  long  in  the  hands  of  Mr,  Rl| 
R*  A,  who  has  paid  it  particulrr  attention  and  care  ;  and  hai 
given  new  importance  and  energy  to  Llic  w^ork,  by  amuiging 
the  chapters  fuccedively  und^r  projK*r  heads  j  by  which  llie 
Jludent  will  be  much  faciliu^ed  in  underflanding  the  precepts 
of  this  great  mailer  in  the  art  of  painting. 

Tlie  reader  will  recoiled  fome  particulars  of  the  extraordi- 
nary rcfcarches  and  very  fuperior  genius  of  Da  Vinci,  by  the  ex* 
trads  given  in  the  former  fcries  of  this  Journal,  from  an  abridgc- 
OK'nt  of  his  writings,  by  J,  B.  Vcnturij  quarto,  II,  S*, 

Expcrimatii 


CCIE9TIPIC    NEWS, 


I4d 


B^perimenis  to  prove  that  all  Bodies,  itthatcver  may  he  their  Naturt, 
art  ohtdicnt  to  the  Action  qf  Magaetifm,  and  thai  this  ABion  it 
fufficienil^  poxi^erfid  to  admit  qf  hdng  tftcafured.     By  Citizen 

COUI^QMB  *» 

It  hat  long  ago  been  remarked,  that  platinsi,  nickel^  and  feve-  Magnedfm  of 
ral  other  bodies,  acquire  a  fenfible  degree  of  magnetilm ;  but  "*#  f'*  ^'*  '^f 
fome  philofopliers  attribute  this  property  only  to  a  portion  of  dcnuL 
iron  not  ealy  to  be  feparated,  and  conclude,  that  by  obtaining 
a  greater  degree  of  purity,  we  might  fucceed  in  rendering 
tiiem  perfcdly  inditTL-renl  tt*  dieadiion  of  the  magnetic  bar. 

The  new  e:iperiments  which  Citizen  Coulomb  has  made  All  bodltri  are 
and  repeated  before  the  liifiitute,  lead  us  on  the  contrary  to '^S'**^^**' 
ihinkj  tliat  the  a^ion  of  magnetifcn  extends  through  all  nature ; 
ibr  none  of  tiic  bodies  he  has  yet  tried  was  found  to  refill  this 
power. 

But  however  real  this  aftion  may  be,  it  Is  notalike  in  all  bo- 

Idies,  and  in  mofl  of  them  it  muft  be  necclTarily  very  fmall,  to 
have  efcaped  the  attcntioii  of  ptiilufophers  to  tliis  time.  In 
order,  therefore,  to  exhibit  and  to  meafure  thefe  re  fulls,  we 
tnuA  begin  by  placing  tbe  bodies  in  a  fituation  which  {ball 
allow  them  to  )ield  to  the  weake/i  adion, 

For  tills  purptife,  Citizen  Coulomb  falliioned  his  fubjccls  into  Erpenmenti 
theforraof  a  cylinder  or  fmall  bar,  and  in  Ihisflate  he  fufpcnded™*^^^''^  •>«**« 
Ihem  to  a  filken  thready  fuch  as  is  drav^n  from  tlie  filk  worms*  fm^J^  fi^'of 
cone»  and  in  this  (late  he  placed  them  between  the  oppofitefi'lC 
poles  of  two  magnetic  bars  of  fieeL     The  ilngle  thread  of  iilJc 
could  hardly  bear  (lie  weight  of  a  quarter  of  an  ounce  wtihout 
breaking,  confequently  it  became  necelTary  to  form  fraall  bars 
very  Hght  and  Uiin.     Citizen  Coulomb  made  them  about  (c^en 
or  eight  millemetres  in  length  (or  lefs  than  half  an  inch),  with 
three  quarlefs  of  a  millemetre  (or  about  an  hundredth  pari  of  an 
H  inch)  in  (hiiknefs,  aiid  he  gave  the  oietals  about  one-third  of 
this  thickncfs. 

In  his  experiment*?  he  placed  the  fteel  bars  in  the  fame  right  All  MIci  if- 
line,  their  uppofite  pofcs  being  five  or  fix  millemetres  farther l^'"''*'/'!*^''''®** 
atunder  Uian  the  length  of  the  needle  intended  to  ofcilJate  be-  net*  whith  were 
tween  them.     The  refult  of  the  experiment  the  wed,  that  what-  W**«<** 
ever  might  be  the  fubllance  of  the  needle,  it  always  difpofed 

*  Conimunicared  to  the  French  Nat  on  a  1  Inftitutc,  and  inferted 
in  tbe.  Magaiia  Eiicyclopediquc»  No.  U2t  m  10. 
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Jtfcrlf  according  to  the  dire^ion  of  the  (wa  bars}  and  that , 
the)'  were  turned  from  this  diicfliion,  they  always  recovered  it> 
alter  ofcilJations  of  which  the  number  was  often  more  tJian  Ihirty^i 
per  miiuitc.  It  was  therefore  eafy  in  every  cafe  to  determiii^^H 
from  the  weight  and  figure  of  the  needle,  the  force  which  ha<f^^ 
prodocL-d  tlie  ofciliatimi. 

I'hefee.N'pcriments  were  facceffively  made  with  fmall  fjeedic 
of  goid,  fifver,  copper,  le^d  tin,  fniall  Cylindcn  of  glais  a  piec 
of  chalk,  a  fragment  of  bor^e,  and  different  kinds  of  wood. 

Citizen  Coulomb  has  proved,  in  a  former  memoir,  that  thi 
force  of  lorfion  of  die  fitk  thread  is  (a  flight,  that  in  order  I 
draw  it  round  through  the  entire  circle,  it  woald  require  a  fore 
fcarcel)  equal  to  the  one  hundred  thonfandth  part  of  a  graaif  ^ 
(or  about  one  feven  hand  red  tli  of  a  grain).  A  quantity  fo  mf-  ,, 
nute  cannot  therefore  fenfibly  derange  die  meafure  of  magnet  iG^f 
force  in  the  different  bodies,  and  its  eff'ed  even,  if  it  wcreadl^^ 
mitted  to  be  of  perceptible  magnitude,  may  alfo  be  arged  in 
proof  of  ihc  general  conclufion  of  Citizen  Coulomb,-  becaufel^ 
the  magnetic  power  muft  overcome  this  rcfiflanceof  the  thread 
In  order  to  manifeft  itfelf.  Our  author  givc.%  in  the  third  voT. 
of  the  Memoirs  of  Natural  Phifofophy  and  Mathemadcs  of  the 
National  Inflitute,  a  very  fimple  formula  to  determine  the 
magnetic  force  of  a  body  from  the  time  of  it*  ofcilations,  and 
he  means  to  fliew  in  another  memoir,  the  method  of  determin- 
ing this  refult  in  different  bodies  of  Lhe  fame  figure  placed  be- 
tween the  poles  of  two  bars.  He  thinks  it  now  proved,  that 
all  the  elements  which  enter  into  the  coropofition  of  our  globe/ 
are  fubjeded  to  the  magnetic  power,  and  that  the  whole  maft 
colleclively  forms  one  tingle  magnet. 

In  favour  of  thofc  who  might  be  deCrous  of  repeating  hit 
experiment?,  and  rendering  ihom  very  fenfible,  the  author  re-i^H 
marks,  that  tht-  method  of  fiicceeding  confifts  in  diminishing  ^^ 
the  fize  of  the  oreibting  bodies.  From  fomc  cfl'ays,  of  which 
the  refuits  terminate  this  memoir,  it  fecms  to  fallow,  tliat  the 
accelerating  forces  arc  inverfely  as  the  raaflbs  are  very  nearly 
in  the  diredl  proportion  of  the  furfacesj  bui  Citizen  Coulomb 
give%  tills  rule  only  as  a  firft  dedii^ion,  which  requires  to  be 
confirmed* 
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In  Mr.  Cruicklkiink*s  paper,  p«  43,  end  of  the  liril  paragnpb^  f^famki 
K^/a^t  I  and  p.  46 j  1.  26,  for  ctmfiHtd  read  iOK^Utdm 
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Compojkhn  qf  Writing  Ink,  pf^elflng  the  permanent  Colaar,  and 
other  tffhtitial  Fropertics,  qf  tite  Ink  ufiifor  Frititingi     In 
Letter  from  Mr.  William  Close. 

To  Uu  NICHOLSON. 

S  I  R. 

Daltm,  May  25,  I802« 

In  the  fecond  volume  of  the  Philofophical  Journal,  it  p*  63,  Prdlmuury  tj^ 

the  preparaLion  of  indelible  ink  is  announced.    Such  an  article 

may  julily  be  confidered  a  defideratum.     As  I  have  for  fomc 

time  direded  ray  attention  to  the  compofition  of  permanent 

ink,  I  fend  you  a  fliort  memoir  on  the  fubjed,  which  was  drawn 

up  previous  to  the  pernfa!  of  the  above-mentioned  notice»  and 

intended  for  a  future  commtimcation. 


THE  welfare  of  individuals  often  depends  very  much  on  Permaiieiit ink 
the  left  imoiiy  of  writing.     An  atramentous  com  portion,  P^f- J-^ri'J^^i!''^  *^* 
feOTing  a  permanent  colour  on  paperi  and  fuch  a  degree  offervjtjoi   ffto- 
infolubiltty,  after  dcficcalion,  a^  not  to  fuffer  any  injury  from  t^^*^^   cftim** 
expofure  to  humidity^  or  the  application  of  Ikch  chemical  pre- 
1802,  L  parations 
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parations  as  totaUy  eradicate  the  traces  of  common  ink,  would 

oertainljf  be  an  article  of  oonMeraUe  Talav  sa*  tiie  patecirf 

compoiition  of  thofe  writings,  or  legal  indroments,  which  are 

intended  to  evince  the  tranfiidions  of  the  day,  and  to  ratify  tlic 

affairs  of  the  future. 

The  invention       The  ancients  wefc  probably  more  intcrefled  in  the  compofi- 

SlbSTpJlSuSr  ^^^  ®^'  permanently  coloured  ink  tlian  the  modems.     When 

fome  remiflAefi  cvery  book  was  in  mannfcripC,  it  would  frequently  be  requi- ' 

fciu"'  o^ink"*  ^'^  *^  tranfcribe  whole  volumes,  fometimcs  merely  for  the  pur- 

fpfb  pf  jproc3iring\a  qbpy,  at  othe^  times  for  Xhe  {kefervatson 

^of  tlie  work  itfelf ;  in  dther  cafe,  before  the  writer  b^gun  a 

procefs  fo  tedious,  it  would  be  of  confequence  to  fele6l  fnch 

materials  as  were  the  jnoft  durable,  in  order  to  prolrad  the 

like  ncceffity,  and  alio  for  the  purpofe  of  enhancing  the  value 

of  his  labour.  But  fince  the  invention  of  printing,  the  neceffity 

of  tranfcribing'has  beeti  entirely  fuperfeded ;  the  manufcripts 

of  modem  authors  after  publication,  have  been  reduced  to  little 

more  value  than  objeds  of  curiofity ;  and  writers  have  been 

contented  with  fuch  materials  aS  are  the  cheapeft  and  eafieft  to 

procure. 

Ink  with  vege-  ^  For  a  great  number  of  years,  the  ink  moft  generally  ofed  by 

tibk  infufioni    European  writers  has  been  the  infufion  of  galls,  and  other 

*^Q  "  ^  adringent  vegetables  containing  gallic  acid,  rendered  black  by 

fulphate  of  iron,  and  thickened  by  the  addition  of  a  little  gum 

or  I'ugar.     This  compoiition  is  well  adapted  to  the  common 

not  (tarable.       purpofes  of  writing  and  the  difpatch  of  buiinefs,  but  its  colour 

is  liable  to  fade:  a  compoiition  of  a  more  permanent  colour  is 

tlicrefore  dcfirable,  for  writings  which  are  required  to  retain 

fhc  coToor  may  their  primitive  iignatures,  and  fuch  as  cannot  be  printed.     In- 

bereftored  while  ^^^^  fince  the  difcovery  of  the  method  of  totally  difcharging 

iron  remains  on  ^^  traces  of  common  ink  by  the  application  of  the  oxigenated 

the  paper.    ^      muriatic  acid,  more  ferious  confequcnces  are  to  be  apprehend- 

MtS^  toftt**  ^  ^^®™  ^^®  univerfal  ufe  of  the  common  atramentous  fluid, 

ttfe  it,  diat  it     than  the  decay  of  its  colour  from  age ;  for  it  is  well  known, 

SSiar  cdf  *^     *^*^  while  the  fulphate  of  iron  remains  on  the  paper,  the  co- 

lour  of  the  writing  may  be  refiored,  by  walhing  the  manufcript 

withfreih  infufion  of  galls. 

Meant  of  pie-         In  the  quarto  feries  of  the  Philofophical  Journal  (VoL  IV. 

Mk"SS^"Y  P'  *^^)'  ^^^  ^^^  feveral  ufeful  receipts  for  competing  ink 

pigmeatt.  capable  of  refifting  the  oxigenated  muriatic  acid.     The  moil 

material  difference,  however,  of  the  compofidons  there  re- 

2  commended 
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\:t>m mended  from  thofe  in  common  ufe,  coniilh  m  the  addi- 
tion of  pigmeots  producing  au  unchangeable  colour  upon 
paper. 

Ink  of  a  permanent  colour  may  be  eafily  obtained^  by  fuf-  Ancient  mcthoi 
pending  vanous  pigments  in  an  aqueous  fluid,  by  the  int erven-  i^j^^ 
tion  of  gum,  without  tlie  alTifiaiKre  of  the  common  ingredients; 
but  fuch  com  pofi  lions  are  liable  to  one  of  the  great  eft  inconve- 
niences, for  the  whole  of  the  writing  may  be  detached  from  the 
paper  by  wafking  the  manufcript  with  wateri.  Sucb  Ink,  how* 
evco  wa*?  frequently  ufed  by  the  ancients. 

As  a  permaneiit  c  olour  is  certainly  a  valuable  requifitCi  it  Spcculitioa  for 
appears  very  promitlng  in  fpcculation  for  the  improvement  o^^ent'of  thiV 
this  indilpetiiUble  urticle,  according  to  the  fimplci^,  and  per- kind  of  ink. 
haps  the  moit  ancient  melkod  of  compolition,  to  fubtliiule,  in 
place  of  the  common  mucilaginoas  fluid,  a<;  a  compound  vehicle 
for  the  diHribution  and  protcdion  of  the  colouring  matter,  tiic 
folution  of  fome  gum,  or  refinous  fubOance,  which  can  be  dif- 
folvcd  in  only  a  few  liquids.     After  the  diffipatron  of  the  thin- 
ner part  of  an  atramentons  compound  properly  formed  with 
fuch  a  folution,  the  colouring  fubftance  will  be  teft  on  the  pa- 
per, combined  with  a  fullicient  quantity  of  tenacious  matter  to 
proteft  it  from  being  injured  by  friction,  or  from  being  dif* 
charged  by  the  application  of  any  fluid  to  which  the  writing 
may  be  eMpof*.'d,  without  injuring  the  paper. 

Many  of  tJje  more  volatile  kinds  of  oik  may  be  ufed  m  writ-  Ink  with  oil  in^ 
ing,  if  reduced  to  a  proper  confidence  by  the  addition  of  gum  ^* 
or  refin.     Tolerable  ink  may  be  made  by  diflblving  30  grain* 
of  common  rcfin  in  90  grains  of  oil  of  turpenline,  and  temper- 
ing the  folution  with  17 1  grains  of  lamp  black,  and  2|  of  in- 
digo*    In  a  dry  ftate,   tliis  compofiLion  rcfifls  the  adion  of  Inconvenience 
water,  hut  not  of  fpirit.     Such,  indeed,  will  be  the  cafe  with  ^j^^^^^^^ji 
cv*cry  compofition  in  which  the  colour  is  merely  fufpended  in  bcfobjed  whcf< 
the  fluid,  and  attached  to  the  paper,  by  a  fublUnce  of  cafy  <"o-*^^^^'^i'^*^X' 
lubility  >   the  application  of  the  article  which  produced  the  flu-pendcd, 
idity  of  the  ink,  will  again  penetrate  and  foften  the  dry  com- 
{>ound,   Thofe  compofitions  which  contain  a  tenacious  matter, 
foluble  in  a  few  articles  only,  and  at  an  hrgh  temperature,  will 
he  the  leafi  exceptionable. 

A  more  infolublc  kind  of  matter  than  refin  fliould  be  ufed.  Copalii  muth 
Copal   will  dilTolve  in  only  a  few  liquids;  it  appears  well '"P*^""' «*> refin 
adapted  to  the  purpofe  of  retaining  a  permanent  colour  upon  fi^oVof  t^"***^ 

1-2  thenoenci  ~ 
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the  paper^  if  a  vehicle  can  be  found  which  will  diflfoK'e  a  fuffi- 
cient  quantity,  and  which,  when  iho  colouring  amUer  is  alio 
addcdj  (hall  be  fluent  enough  in  wrSling. 

Oil  of  lavender  will  diflblve  copal,  I  have  made  (bme  ex- 
periments witli  thefc  articles,  and  the  combination  fuccceds 
lb  well,  that  I  have  not  been  inclined  lo  uic  any  other.  The 
only  inconvenience  to  be  apprehended  trom  tfre  ufe  of  copaJ 
in  the  corapofition  of  ink,  is,  from  iti  being  folubic  al  a  low 
temperature;  but  whether  any  other  kind  of  lenacioui  matter 
of  more  difficult  folubility,  can  be  ufod  conveiuenily  tn  wrjlin^^ 
I  murt  leave  to  future  difcnflion.  The  folution  of  a  fubAnnce 
which  could  only  be  dilTolved  in  an  high  tenoperature^  would 
certainly  be  tJie  mol!  proper  vehicle  to  prevent  aUeration ; 
for,  after  the  dtficcation  of  the  writing,  it  would  f)c  difficult  to 
foften  the  ink  in  one  part  of  a  maiiufcript,  without  evpofing 
the  whole  to  a  very  injuriou?  protefs. 

Ink  may  be  compdfed  of  oil  of  lavender ,  copal,  and  lamp 
black,  according  to  the  following  proportion*  of  the  ingrc* 
dients ; 

Take  of  oil  of  lavender,  200  grs.  copal  in  powder,  25  gts, 
lamp  black  fironi  2|  to  3  grs.  With  ihe  alTiftance  of  a  gentle 
heat,  drflblvc  the  copal  in  the  oil  of  lavender  in  a  fmall  glafs 
phial,  and  then  mix  the  lamp  black  with  the  folution  upon  a 
marble  flab,  or  other  fmooth  furface.  Put  the  compoiition 
into  the  bottle,  and  keep  it  excluded  from  the  air.  After  a 
repofe  ot"  fomc  hour^,  the  itik  mull  be  well  ftaken  and  ftlrrcd 
with  a  piece  of  wire  before  it  h  ufed  ;  if  it  be  too  (hick,  it 
mull  be  diluted  with  a  little  oil  of  lavender,  oil  of  turpentine, 
or  alcohol.  The  laclKty  of  writing  with  this  compolition  dev 
pends  much  on  the  quantity  of  the  colouring  matter.  Three 
grains  of  lamp  black  to  two-hundred  and  twenty-five  of  tlie 
folution  of  copal,  producing  ink  ofa  tull  body  of  colour,  and  is 
nearly  as  much  as  the  copal  can  protetl  from  injury  after  the 
diflipation  of  the  oil  of  lavender.  Two  grains  and  an  half  of 
lampblack,  and  half  a  grain  of  indigo,  produces  ink  of  a  paler 
colour,  but  which  may  be  diftributed  upon  the  paper  with  the 
facility  of  common  ink.  A  piece  offponge*,  or  other  or- 
ganized 

^  The  cufiom  of  ptjltit^g  cotton  in  an  tnkJland  has  been  difuied* 

luort  particularly,  I  thmk,   iince  an  inktland,  trtvrnted  by  the  lite 

worthy  and  ingtrniou*  Samuel  More,  of  the  Society  of  Arts>  waa 
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tl  fubllance,  tnuil  be  ufed  in  ih 
tile  parpofc  of  cleaning  tjic  pcii. 

Red  Ink  may  be  made  by  teiopering  liie  folution  of  copal  Re<nnk  with ^ 
with  red  fufphuret  of  mercury  inftead  of  bnjp  black,     '^^^m^^ty.  ° 
following  proportions  of  the  ingredients  produce  a  red  ink 
which  writes  very  well : 

Take  of  oU  of  lavender  120  grs.  copal  in  powder,  17  grs.  The  recipe, 
red  fulphuret  of  mercury,  60  grs,     Diflblve  the  copal  in  the  oil 
of  lavender,  and  then  mix  the  fulphtuet  with  the  folulion  upon 
a  I'mooth  fnrfacc. 

Both  thefe  compactions  poflcfs  a  permanent  colour,  and  A  mmufcrTpt 
other  oflTential  properties  of  the  ink  ufed  in  printing.     The  oil^j^^fj  compofi- 
of  lavender  being  dillipated  with  a  gentle  heat,   the  colour  is  tlom  will  not  be 
left  on  the  paper  farrounded  witli  copal,  a  fubftance  infokble '^^^^^^  ' 
in  wuiGT,  in  fpirits,  in  acids^  or  alkatine  folutions,     A  manu-  bleachin?. 
fcript,  written  with  thefe  compofitions,  may  therefore  be  ex- 
pofcd  to  the  proccfit  commonly  ufed  for  reftoring  the  colour  of 
printed  books,  without  the  fmalleli  injury  to  the  writing ;  ajid 
in  this  manner  all  interpoktions  witli  common  iiik  may  be  re» 
moved. 

As 


made  and  brought  into  fafhlon  about  thirty  years  2go,  by  the  aclc- 
brated  Wetlgwcrod,  Thcfc  changes  appear  to  be  both  injurioui* 
For  the  ink  in  the  cotton  h  kept  blacker  by  the  fufpcnfion  of  the 
atramenfous  part;  and  if  no  more  ink  he  prtfcnt  than  perfectly  to 
fill  the  cotton,  the  pen  will  always  receive  a  fluid  black  ink|  and 
may  be  charged  at  plcafyre  by  a  greater  or  Icfs  gentle  prc/Ture  at  the 
time  of  taking  up,  or  difchnrgcd  by  lodging  the  point  for  a  moment 
upon  the  cotton.  It  is  alfb  very  ealy  to  rrgulate  the  oxigcnation  by 
the  air,  To  as  to  increafe  the  blacknefs  without  ftfTering  mouldJnc/i 
to  come  on,  hy  the  fimple  expedient  ^f  turning  the  cotton  upfrde 
down  everj-^  day.  At  the  fibres  of  the  cotton  prevent  the  fluid  from 
circulating  as  ufusl  by  the  change  of  temperature  produced  from 
€vapor«ition,  the  inierior  mafs  may  be  contidcred  as  in  a  clofed  veflTel 
while  not  in  ufe, 

Mr,  Morels  fountain  inkftand,  at  prcfent  fo  univerftlly  in  ufe,  is 
cert:iinly  very  tnconvenietit.  The  ink»  it  is  true,  is  kept  in  a  ckfeA 
*Ufffeli  but  iti  colouring  matter  is  at  full  liberty  tu  fubfiJe,  and  the 
confumer  i»  obliged  to  iill  his  pen  from  the  muddy  bottom  inftead 
^f  the  lurfacci  and  what  ts  flill  worfc^  the  conical  veiTel  into  which 
the  ink  Hows,  is  fubjcvl  to  all  the  evils  of  evaporation  and  mouldi- 
nejiy  fo  as  moft  frequently  to  aiford  an  adhcfiyc  and  clogging  fluid 
to  the  pen.     W.  N. 


Source  of  appre-      As  copal  is  folublc  in  feveral  of  the  eflential  oils,  it  mayl 
^*r^*'T    t^^    expefted  that  the  application  of  thcfe  will  do  much  injury  to  the 
will  foftcn  the     writing.     Such  an  expoftalion  is  well  founded.   If  the  writing 
lirv  comp  jfiuon,  ^^  mbbcd  witli  a  fmooth  furfkce  dipped  in  oil  of  lavender, 
tjnnot  be  cafilv  iBuch  of  the  colouring  matter  will  be  difengagedj  and  diftri- 
<ridicitcd.         butcd  more  dtffafely  upon  the  paper ;  but,  as  fome  of  it  will 
have  penetrated  the  interior  parts  of  the  paper  along  with  the 
copal,  it  will  be  extremely  difficult  to  obliterate  the  traces  of 
the  pen  without  the  erafement  being  perceptible,     Thi'?  is  the 
principal  fource  of  apprehenfion,  but  I  know  of  no  method  of 
Amber  a  proper  obviating  the  danger.     The  pcrufal  of  a  memoir  on  the  nature 
coufd'^rafed!     *^^  preparation  of  drying  oils,  Slc.  by  Mr.  Sheldrake  (Philof. 
Journal,  8vo.  Vol,  L  p,  259),  fuggefts  amber  as  a  proper  ar- 
ticle tor  the  compofition  of  ink,  if  enough  of  it  can  be  diOblved 
in  any  fluid  fufficiently  thin  for  the  purpofe  of  writing.     The 
more  difficulty  there  is  in  effecting  the  folution  of  any  tenacious 
fubflance  we  ufc,  the  better,  provided  It  can  thenbeeinploye4 
without  inconvenience. 

I  am,  Sir^ 

Yours  refpedl fully, 

WILLIAM  CLOSE. 


a 


Jcrter. 


Experimtnts  and  Ohfirvatiom  on  the  Vegetution  of  Plants,  which 
Jheiv  that  the  common  Opinion  qf  th  Ameiioralion  of  ikt  Ai^ 
tnojphcre,  b^  Vegetation  in  Solar  Ught,  t>.  iU  founded,  S^ 
JiiMEs  WooDHoust,  M,  D,  Ptofcffor  of  Chemijtry  in  Ut^ 
(JnivafU}^  of  Ptnf\fylv(\nia^  Sfc, 


To  Mr.  NICHOLSON. 


SIR, 


Pakr  Nojler  Rom,  May  27,  1802L 

1  INCLOSE  for  the  Philofophical  Journal,  the  refults  of  va- 
rious experiments,  made  in  Philadelphia  in  the  year  1801,  up- 
on the  feeds,  leaves,  &c.  of  a  \*arie  ty  of  plants,  which  feem  to 
prove,  that  growing  vegetables,  contrary  to  an  opinion  almof!  ^d 
univerfally  adopted,  do  not  purify  atmofphericaj  air ;  and  that  ^M 

whenever 


A 


I  have  the  honour  to  h^^ 
Dear  Sir, 

Witii  the^reateft  rcfpeclj 
Y'uur  mofl  ol>edient. 

And  very  humble  fervant^ 
JAMES  WOODHOUSK, 

Of  the  EJfcBs  produced  tnj  the  Germination  of  SeedJi  in 
almojpfterical  Air* 

On  the  Sd  of  June,  twelve  feeds  of  zca  mwz  were  planted  CetmiBatloo  of 
in  earth,  and  confined  over  water  in  a  glafs  veflbl,  in  fevcnty  J"^','°  f'*^* 
ounce  meanires  of  atmofphericat  air  of  the  purity  of  100,  and 
often  expofed  to  the  light  of  the  fun.  On  the  12th,  the  corn 
had  vegetated,  and  was  i"rom  two  to  five  inches  high*  The 
air  being  examined  at  this  time,  by  throwing  up  one  meafuru 
of  it,  over  hme  water,  in  an  eudiometer,  gave  t-3^  parts  of  car- 
bonic acid  air.  Anotlier  mealure,  after  being  freed  from  the 
fixed  air,  and  tniKcd  with  an  equal  meafure  of  nitrous  air,  pro- 
duced an  abforption  of  -,^^5.  On  the  1 9th,  ihe  corn  having 
grown  conQderably,  and  the  air  being  tried  again,  no  carbonic 
acid  gas  appeared,  and  the  purity  was  the  fame  as  at  firfl.  On 
the  23d,  the  plants  died,  and  the  airs  wjerc  found  to  confift  of 
^Tj  fixed,  and  -j^^^  azotic  gas. 

Similar  experiments  were  made  with  llie  feeds  of  aplum  pe- 
trofelinuin,  la^uca  fativa,  cacurbitacitruUus,  phafeolus  fativus, 
firymbriura,  and  raphanus  fativus,  and  with  the  fame  refu!t* 

The  atmofpherlcal  air,  in  thefe  experiments,  appears  to  be  The  air  bli 
reduced  in  purity,  by  its  oxigen  uniting  to  the  coal  of  the  coty-  «*'***>  wnmwg 
ledons  of  the  feed,  or  to  that  of  tome  animal  or  vogclable  mat-  w»rd»ii  bicamc 
ter  contained  in  the  earth  in  which  th»e  feeds  are  planted,  or  to  «»^p««f  «n* 
that  ot  fome  decayed  portion  of  the  Iivmg  leaves.  y^j^  (^tally  ai»- 

Ingenhoux,  Hurabold,  and  Thomfbn,  have  obferved,  ihxii^i^^ 
foils  have  the  property  of  abforbing  oxigen  ;  but  as  it  cannot  ^^-_  oaould  on 
be  proved  that  any  pure  earth,  or  mixture  of  eariJjs,  render  at-  ^ir  rooft  pro^iW| 
mofpherical  air  impure,  it  is  certainly  more  philorophical  to  *'**°^  *"^* 
afcribe  tlie  impurity  of  the  air  to  the  formation  of  the  carbonic 
pcid,  the  bafe  of  which  generally  exifts  in  all  foils. 


II.     Of 


Growth  of  ptanti     On  the  27th  of  May,  twelve  plants  of  perficafia  polygonum, 
***"*    **'*      two  inches  high,  growing  iri  earth*  were  confined  in  a  glafs 
vetTel  in  fifty *two  ounce  meaf^res  of  atmofpherical  air,  of  the 

[ .  purity  of  1 00,  and  often  expofed  to  the  influence  of  folar  light* 

^^^^L  On  the  4th  of  June,  they  had  increafed  about  two  inches  in 

^^^^H  height.     The  air  being  examined  at  this  time^  was  found  to 

^^^^p  contain  ^i^  parts  of  carbonic  acid  gas^  and  to  be  reduced  ta 

^^^^B  purity  to  80.     Several  young  plants  of  rhaphanus  fativus,  la- 

^^^^B  fiira   ftramnnium,  phylolacca  decandra,   zea  maiz,  phafeolus 

^^^^K  falivu^,  fiduni  telephrum,  ainaranthus  hyboidus,  cucurbita  ci^ 

^^P^^  trull  us,   fir^mbriun:,  and  lafluca  fativa,  were  alfo  feparately 

^B  confined  in  from  forty  to  eiglity  ounce  meafures  of  attnofpheri- 

^  cal  air,  which  was  examined  at  various  times,  from  one  hour 

They  produced  to  thirty  da3's,  after  the  plants  had  been  pbced  in  it»     Carbo- 
carbonsc  acid      ^[^.  ^^|^  „^^  ^^  jrenerallv  formed,  and  whenever  this  circum- 

gar»  and  droi-  "  ^  { 

niilied  shepgnty  fiance  happened,  the  purity  of  the  air  was  diminilhed. 
of  the  mu  Many  of  t lie  fame  kind  of  vegetables  were  alfo  confined  in 

in  oxrcndinii-  fo^tv  niince  me«tfures  of  oxigenous  gas,  which  had  been  well 
ni/h  ill  purity  bf  wafiied  in  Imie  water,  and  the  purity  of  the  air  was  very  gene- 
rally ledened,   fixed  air  bemg  generated.     They  turned  of  a 
^vhrte  or  yellow  colour,  and  foon  died,  after  being  placed  in  at- 
mofpherical  air. 

The  fame  efreL^«i  are  produced  b)'  the  growth  of  plants  as  by 
the  germination  of  fi'cds  in  cominon  air,  and  by  ihe  fame  caufes. 


4 


carbonic  acid* 


111  coafincd 
planti  thede- 

fbrd  c4rboa  and  If  *J^*^  leaves  are  confined  a  confiderable  time,  part  of  them  de- 
formacidt  which  cay,  and  tJie  coal  of  the  dead  portion,  unitiiig  with  the  oxigcn 
dccoaipofeili  ^"  ^^  ^^^  atmofphcric  air,  generates  car!>onfc  acid.  This  acid  is 
decompofed  by  the  living  leaf.  Its  coal  is  abfl railed,  while  its 
pxigen  is  left  in  the  form  of  pure  air. 
But  whtfi  the  When  the  oxigen  unites  lo  the  coal  of  the  animal  or  vege- 
fmmtiwa  ii  ^^j^i^  matter  of  the  foil  in  which  the  plants  vegetate,  or  to  the 
coal  of  the  decayed  parts  of  the  leaves,  and  makes  fixed  air 
quicker  than  the  living  parts  can  decompofe  il,  the  plants  will 
fpeedily  die. 

When  a  plant  in  [  crfefl  health,  growing  in  a  foil  which  con- 
tains ttle  vegetable  or  animal  matter,  is  confined  in  atmofphe- 
rical  air,  it  will  live  a  long  time,  without  producing  any  change 
in  it.     Many  of  the  vegetables  which  were  the  fubjcfts  of  thefe 

experiments^ 


I 

I' 

I 


3: 


utckcr  tKafi  the 


^^Vhei 


the  plane  dies. 


in  the  fo'jl 
contaJrii  but 
little  of  organ - 
U«d  irmams, 
the  lAciuded 
plant  will  tYt 
much  bii^rf. 
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eots  did  not  affed  the  air  in  ib'e  days ;  Tome  diminiflj- 
cd  its  purity  in  three  htHirs; ;  and  others  altered  jl  in  a  mof!  llovv 
and  gradoaJ  manner,  catifing  little  change  in  it  in  twenty 
days. 

ni*     Oftlie  I^c^s  proiticcd  bif  the  leaves  of  Plants  in  atnwjphe-  Lcjvei  cxpofcl 

ricai  Air  imprcgtmtcd  icith  Carbank  Add  Gils,  and  cxpojhd  ^^^^^^^^J^^f  ^^* 

the  Ugki  of  the  Sun,  mafpherkanil 

ctrboAiocidgxs* 
A  handfull  of  die  leaves  of  mimofa  virgata,  eufihorbta  pi6ta, 

digitalis  purpurea^  franklin ia  altamaha,  afparagus  officinalis, 
CorylluH  avellana,  rhus  glabrum,  ariftotochia  fiphoe,  and  peri- 
ptoca.  grceca,  were  feparalely  cxpofed  (Gven  hours  to  tlie  light 
of  the  fun,  m  thtrty-fix  ounce  njcafnres  of  atmofpheric  air,  im- 
pregnated with  four  ounce  meafures  of  carbonic  acid  gas^  frorn 
the  carbonate  of  lime  and  fulphuric  acid.  The  fixed  air  dlfap-  The  cirbomc 
peared,  and  the  atmofpheric  air  was  fo  much  increafed  in  purity,  ^*^  th/f  ^^      * 


as  to  devour  two  meafures  of  nitrous  air. 


^  propor* 
tion  of  oxigen  in 

The  leaves  of  thefc  plants,  kept  over  night  m  the  fame  air,  ^^^  m'^tt""  wn 
,       ,         * ,  .  , .  .  augmented, 

gave  carbonic  acid  gas  in  the  morning ;  and  its  purity,  in  every  in  th«  dark  th« 

inilance,  was  confulerably  dimimfhed,  ^^^"^^  produced 

The  leaves  of  mimofa  virgata  and  amygdaUis  perfica,  were|«. 

alio  feparately  expofed   nine  hours  to  the  inrluencc  of  folar  t^^^'trlcairetct* 

light,  in  forty  ounce  meafures  of  atmofpherical  air,   in  which  J^J^^^  ^i^^  fj^jj^,. 

fixed  air  had  been  formed  by  leaving  a  fungus  lo  putrefy  it,  retoJi. 

The  carbonic  acid  gas  difappearcd,  and  tlie  purity  of  the  at- 

niolplierical  air  was  increafed  from  50  to  80. 

IV,     llw  foUomMg  Tables  xvtUJhew  the  ^uarUiiy  end  Purity  <jf  Tabte  of  eiperl- 
migtnnus  Gwit  obtained  bt/  eipoftrtg  a  fmall  Hmidftd  of  the  ^^^^  <>"  letrcs 
Leaves  of  Plants  to  tht:  Light  qf  the  Sun,  in  fort j/  Oiuu'e  MeU'\\Xf^  ^„^j., 
furcs  of  Pump  tVater*  pump  water* 

This  water  was  taken  from  a  well  funk  within  a  few  yards  of 
a  neceflary,  from  which  it  was  impregnated  with  carbonic  acid 
ga^,  as  appeared  from  an  onalyQs.  The  leaves  were  fcparateiy 
expofed  in  glaffes arranged  near  eatJi  otlier,  and  from  eight  to 
thirteen  comparative  experiments  were  made  at  one  time. 
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Leaves 
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OV  THt  ▼•GBTATIOV  or  rtAVTt. 


Icavei  of 


Amaranthtts  fpiaolk 
Melifla  QEcinalis    * 
H}'foptti 
Convolvulas  purpiireus 

Lavenduia     - 
Rolkcentlfdla 


Convolvulus  purptirezs 
Anthemisnobilis    - 
Hibifcai  Syriacus  - 
Folygonum  avicukre 
Amygdalus  Perfica 
Pyrus  mains  * 
PktaQas  occident^s 
Tilia  Americana     - 


11  il 


in 

16 
IS 
1$ 
16 
B 
17 
16 
\5 
16 

IS 

12 
12 
18 
ID 
16 
12 
10 


101 


123 

116 

120 

120 

120 

i 

120 

US 

112 

no 

110 

111 

118 
lU 
1 

n 

J20 
120 


14  1 


61 


ii 


146 


96 


140  34 
I4068 


ISO 
133 


50 


Of 

701^ 

o 

id  OS 


140 
130 
ISO 

130 


S6 
55 
46 
40, 


120  40 
t20  32 


(30 
ISO 
12 
20 
140 
138 


Tune  vfhm  cifoCcd. 


Jn\y2,  1802. 
The  day  was  very  cl«r. 


July  3, 
pay  clear. 


Leaves 
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Le^veicif 


SiriodetidrcKi  tulipiliu 
Popitlus  dilaUvta 
jC  feu  I  us  pavut 
ApiuuT  pctrottilinum 
Convolvulus  purpurcufi   - 
HeliaBtlmiiannuu^  - 
Ruta  graveolcns 
Trifolmm  paluftri    • 
Datura  ilrammonium 
Hyfopus         .         -        - 


Bf attar  i  verbafcum  - 
Chelidotimm  majus  - 
Chryfanthimura  indicum 
Acer  glaucum 
Phytolacca  decandra 
Any  rrhin  um  Imaria  - 
Arfiuni  cappa 
Sy ringa  vulgiiris 
H  e  I  ia  o  t h  u  ^  altilli  m  u  s 
Poiygomim  Pcrficmm 
Cercjs  Canadenfis  - 
Sontcera  caprifoliura 


Diofpyros  Virgin  latia 
Franklinia  alLamalia 
Chionanthus  Virglmca 
Arundo  gigantia 
I  Afclepias  Syriaca    - 
Annona  Ir iloba 
Magnotia  glauca     * 

tripetala  * 

Xanlhoriza  Uncloria 
Conferva  civularis  - 
Alcearofea     - 
Sophora  indica 
Laurus  falTafras 


112 

no 

Wo 
\\,y 
120 
U2 
120 
120 

ns! 

112 


112 
112 
120 
I20j 
120 
120 
120 
120 
120 
I20' 
120 
120 


120 

rio 
I 

I20|30 
132  62 


130 


140  55 


130 
132 


130 
136 


10  120 
toll  20 
120 


iW 


M) 


^5 
30 
42163 
139  63 


SO 


140  65 
14053 
132  40 
J4055 

40  80 
140  60 
140  60 


120  30 


120 

120 

120 

110 

IK 

120 

120 

110 

110 

120 


102 
100 
130  32 


80 
130 
102 
130 


Time  when  eipofed* 


July  4,  ISOi, 
Day  generally  ckar. 


Day  clear  and  cloudy. 
Twelve  ounce  m'ca- 
fures  of  ihh  oxigenous 
air,  after  being  waftied 
in  limt:  water,  to  free  it 
from  the  carbonic  acid 
gas,  being  ejtpofcd  lo  a 
inixtureot  iron  libngsand 
fulphur,  were  found  to 
confift  of  eight  ounce 
meafures  of  oxigenous, 
and  four  oF  azotic  gas* 


4 


0*' 

toB 

40;'^ 


13q50o 


July  6. 

Day  clear  and  cloudy, 

Thcfe  leaves  were  ga- 
therc^d  in  ihe  evening, 
and  kept  until  morning» 
in  a  cool  place. 


120 
70 
80 
92 


30 
0 
0 
0 


^^5 
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H        Opliviaii  that 
■      Id"     '     ' 

li 


OK    TUE    VEGETATION    Of    FIUiKTS. 

We  are  indebted  to  Dr.  Prieftley  for  the  diibovcry,  tliat 

plijiKfu^iyoi-pl^j^^^  ^j-p^j-^^  ^  l[g\^l  yJeld  Qxigcnous  air;  and  ever  Hnre  li 

itwrpbercj 


llfDimdcdi 


I 


L 


has  been  made^  an  opinion  h&s  been  adopted*    that  growing 
vegetables  fupply  the  oxige nous  portion  of  atmofpli^rica]  air^ 
of  which  there  is  a  conitant  confumptionj  by  combullion,  f« 
lacntatifiii,  rf^fpiration,  and  the  calcination  of  raetali . 

If  this  fubjed  is  atlen lively  examined,  it  will  be  found  llaT 
pliints  hav€  no  effed  in  rendering  the  air  of  the  atmofpheri 
pure.  'MM 

:caufc  they  af-      fi^ft<     Whcnc\^er  oxigcnous  gas  has  been  obtained  frum  viP^ 
hfi  noM  unief»^j^|j[^^  carbonic  acid  gashas  been  prcfent 
prefcau    Eipe-      Dr.  Pfieflley  cxpofed  plants  to  atmofpheric  air,  in  which 
r*^*4i^  **/         fpirit  of  wine  and  wax  and  tallow  candles  bad  burned  out ;  to 
■roof  J  ^^r  which  had  been  vitiated  by  the  death  or  putrefaflion  of  nuca 

and  fifheij  and  to  air  which  bad  been  frequently  taken  into  hit 
Jan^H^  Hcaifoobferved,  that  there  was  a  flower  and  lefspno^ 
dudion  of  air  from  rain  and  diftilled,  than  from  pump  and  ^* 
niint  water. 

mi  of  the  tui       ^^^  difference  between  the  quantity  and  qoality  of  the  gas, 
^or)  tabulated,  obtained  from  river  water  and  the  fame  water  impregnated 
with  carbonic  acid,  by  cxpofing  plant*?  in  it  to  the  inflaence  of 
folar  light,  will  be  feen  by  the  following  table : 


Leaves 


r 
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1 

1 

"1 

,1 

1 

1 

il 

LetfCf  of 

h 

! 

1 

Time  when  cxpofed* 

.  ■ 

Is 

0  S 

II 

53 

1 

II 

J 

Siriodendrontuhpifcra      - 
Cercis  Canadenfiii  - 

July  7,  1801. 

2 

70 

■ 

Tilia  Americana      - 

o 

50 

Day  very  clear. 

■ 

Salix  Huhylonica     - 

s 

!  32 

Fuly^onum  Feriicaria 

3 

30 

The  leaves  were  ex- 1 

1  *hyl  u  1  acca  d  eca  n  d  ra 
Plalanu^  occidentafis 

i 

E 

9\ 
90 

* 

V 

pofed  in  the  water  of 
the  rivi^  SchuyltriL 

Alcca  rofea    - 

1 

^ 

84 

— 

Hel ianlhuf;  iiTvnuus  • 

5 

83 

Amyja^ahis  Perfica  - 

rt 

82 

C(jnfcr\'a  limtiiialis  - 

^ 

80 

Zca  maiz 

73 

Acer  glaucum 

E 

e 

90 

4 

SerJodendra  tulipificra      -  i 

c 

"" 

e 

120 

130 

40 

Julys,  180J. 

CcRis  Caiiadcntis  - 

.7^ 

6 

116, 

124 

30 

Day  a  little  hazy,  al- 

Tilia Americana 

1>  l_ 

5 

no 

160 

0 

though  the  fun  Ihone 
conuantly. 

The    leaves  of  the 

Salix  Babylonica     - 

5 

120 

rOD 

0 

Polygo  f  1  u  m  Peril  caria 

jn  2 

10 

1 20 

140! 

70 

Phylolacca  decandra 

^  S 

fi 

J  20 

140 

42 

* 

fame    plants,    in    the 

Platan  us  occidental  is 

i  ^ 

3 

MO 

60 

0 

O 

(inne  river  water,  im* 

Alcea  rofea    .        -        - 

^  E 

b 

120 

132 

40 

Z 

pregnaled    with    faufj 

Hc'lianthus  anntius  - 

10 

120 

no 

30 

nuarts   of  the   water, 
laturated  with  carbo- 

Amy^dukis Pcrfica  - 

t .-  '^i 

120 

JJS 

40 

' 

Conferva  fontinalis - 

6| 

4 

120 

(34 

50 

nic  acid  ga<i,  from  car- 

Zea maiz       ... 

-1 

4 

M5 

J  2,5 

20 

bonate  of  lime  and  the 

Acer  giaucum 

c  ° 

e 

120 

140 

30 

fulphuric  and. 

It  appears  from  this  table,  that  Uie  leaves  of  thirteen  differ-                       ^H 

int  plants^  fcparately  expo  fed  in  forty  ounce  meafures  of  tlic                  ^^^H 

1/vater  of  the  river  SchuykrilT,  produced  about  ten  drachm                   ^^^H 

meafures  ofair^  the  prfncipal  part  of  which  was  azotic  gai;                  ^^^^^ 

whereas  the  fame  kind  of  leaves,  expofed  in  the  fame  quan-                   ^^^H 

lily   of  (he  fame  water^    Impregnated  with   carbonic  acid,                   ^^^H 

'     yielded  fcventy-feven  drachm  meafures  of  oxigenous  air^  of  a                   ^^^H 

very  high  degree  of  purity*                                                                         ^^^H 

Count                   ^^^1 

Ik 

F 

^^       Rumford*!  ex- 


I 
I 


CooptRum-  Count  Rumford  made  an  attempt,  in  the  year   1737,  Uf 

m-B*t  to^btaln  f^^'^r^hfow  the  dodrine  of  the  purification  of  the  air  by  plaiiti/ 
oitiftfo  fromwa-  His  arguments  w^re,  that  leaves  confined  in  water  were  at 
ter  by  lotar tight,  ^^j^atural  circumftances,  and  that  pure  air  could  be  obtained 
from  other  bodies,  as  fine  fpun  glafs,  raw  filk,  common  cot- 
ton, and  that  of  the  poplar  tree,  expofed  in  water  to  the  light 
of  the  fun** 

The  ingenious  author  of  Phytologia  alfo  C^y%,  it  may  be  (M 
pefled  that,  in  many  of  the  experiments  of  Prieftley  and  ] 
genhouz,  the  prod uflion  of  vital  air  might  be  fimply  owingj 
the  ad  ion  of  the  fan's  light  on  the  water  in  which  I  he  ve 
table!;  were  immerfed,  hke  that  from  the  filk  in  thcexperimfl 
of  Count  Rumfctrd;  and  that  the  fine  points  Or  Iharp  edge 
thefe  bodies,  contributed  only  to  facilitate  the  liberatioat 
when  expofed  to  the  fun  (liine,  which  thus  dilbxigenaled  Ibc 
water  by  their  united  effect. 

The  experiments  of  Count  Rumford  arc  fe.r  frcmi  being 
fatisfadlory.  Thirty  grains  of  raw  filk^  at  tlie  ^nd  of  iJiree 
days,  yielded  him  but  3|  cubic  inches  of  air,  and  fomedmcf 
four  days  clapfed  before  a  fufficicnl  qu«intity  could  be  coUedcd 
for  an  experiment. 

In  order  to  find  how  much  air  could  be  obtained  Ihom  At 
**  fine  points  or  ftiarp  edge«'*  of  certain  bodies  a^'ng  upon 
water,  the  following  fubflances  were  expofed  one  day  lo  ft^ 
action  of  folar  light,  in  forty  ounce  meafurcs  of  pump  watcff^l 
wHh  fibrtrai  bn-      Filament's  of  afbeftos,  baked  horfc-hair,  common  cotton,  an<I 
diet,  which  gave  ^j^^^  ^f  ^^^  afclepia^  Syriaca,  the  flower  panicles  of  rhuscotlmi^ 
tlty  andputiLy    tne  fine  hairy  plumes  of  chmatis  crdpa,  the  fpikes  of  panic^H 
thAiikaveu       gbucum,  and  charcoal  in  powder.     From  each  of  tbefe  fab* 
fiances,  from  two  to  lour  drachm  mcafiires  of  pure  air  were 
obtained,  which  devoured  nearly  two  lucafures  of  nitrous  air; 
coiifequently  it  was  lefs  pure  than  that  procured  from  Ieav<» 
expofed  in  the  fame  water.     There  was  alfo  a  much  fmallcf 
quantity  of  it;  for  from  eight  to  nineteen  drachm  meafurei 
may  be  obtained  in  a  few  hours,  by  immerfing  the  leaves  of 
any  plant  in  the  fame  water,  and  expofing  them  to  folar  light 
Oth^rfe^rtet  of     ^omQ  water,  without  any  mixta  re,  will  yield  oxigenous  g*» 
•*«*  by  the  combined  action  of  light  and  heat  j  and  many  fubfbinces 

•     placed  in  water,  appear  to  ad  merely  by  raifiog  lu  temper- 
ature, 

*  Traijfaaioni  of  the  Royal  SQcitty  for  1781. 
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The  green  vegetable  matter,  which  forms  on  all  bodie?,  ini* 
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Mierfcd  a  conilderable  time  in  water,  might  alfo  have  been  otic 
of  the  ftnirccs  of  pure  air,  in  foine  of  the  experiments  gf  Count 
Rumford. 

Srtonilty*   Many  philofopher^  fuppofe,  that  vegetable?  yield  V^nts  donotde- 
oxigcnous  ga^  by  the  decompofition  of  water,     lis  hidrogcn  J^r'^ihey^*^' 
h  faid  to  enter  into  pbnts,  while  itsoxigcn  is  fet  at  liberty  in  operarem  pure 
the  form  ofpurc  air.  **^"* 

I  If  this  opinion  was  true,  oxigenous  ga^  (liould  be  oblamed 
'by  cxp^jfing  leave;  in  boiled,  rain,  dilUlled,  river,  or  lime 
water,  but  this  cannot  be  done* 

ThrcUy,  Some  fuppofe  that  vegetables  give  oxigenous  air  to  Plants  do  not 
animab,  and  that  the  latter  yield  them  azotic  gas  in  return,  ^^^  oft^^e"  ?t 
whirh  they  devour  for  food,  oxigcn  *nd  ab* 

If  this  hypothciis  were  jtift,  atmofpiicric  air  would  be  in-  ^'^  *'**'^ » 
creafed  in  purity  by  confining  leaver  in  it  when  it  contained 
no  fixed  air;  and  it<i  purity  might  alfo  be  increafed,  afler  be- 
ing prcvioudy  dtminifhed,  by  an  additional  quantity  of  azotic 
air,  in  the  fame  manner* 

A  handful  of  the  leaves  of  euphorbia  pi^la,  nicotiaiia  tobacco,  for  frciK  leavci 
bu>;us  vulgaris,  cinna  gbuca,  miinofa  julibrefcenSj  jaxus  pro-  J**^  .  .  "' 
cumbciis,  coryllu*  avellana,  Hercuica  ro^tirla,  malva  crifpa, 
pinus  ilrobus,  colulea  arbnrefcens,  and  epilobtum,  were  fepa^ 
rately  expofed  four  hours  to  the  light  of  the  fun,  in  forty  ounce 
meafares  of  atmofpheric  air,  and  its  purity  was  found  to  be 
nrither  incrcafed  nor  diminished.  After  they  had  remained 
lixteen  hours  in  the  air,  no  effe£l  wa'i  produced  on  it.  Tlic 
leaves  were  frefli  gathered,  and  no  decay  could  be  obfervcd 
upon  any  part  of  tliera. 

When  leaves  are  plucked  prom ilcuou fly,  and  are  placed  in  though  woundeij 
atmofpheric  air  either  in  the  day  or  night,  they  diminilli  its<»f '**^"J'"6 
purity.  Wherever  ^a  leaf  is  perforated,  and  thi^  is  very  gene- 
rally done  by  infetl's,  let  ^he  perforation  be  over  fo  fmall,  the 
part  decays,  and  the  coal  of  this  decayed  part  uniting  to  the 
4JxigeD  of  the  atmofpheric  air,  generates  carbonic  acid,  whidi 
JciTcni  its  purity. 


The 


\gQ  ON    TITR    VECKTATIOV    Of    ^L%NTS. 

Evper^mcnti  la  Tlic  following  table  Ihews  the  effect  of  the  leaves  of  pbnti 
fotwlifhti  gather*?d  profnifcuoufh,  expoled  five  hours  to  tJic  Itghl  ot 

Uje  fun,  in  forty  ounce  mcafurei  of  atmofphertcat  air,  at  i 

temi>erature  of  73*  of  Fahrenheit. 


A  fmall  hahdrul  of  the 

Leaves  oi  Datura  ftrammonium  - 

- 

3 

in} 

Rododcndron  maximum 

5 

87 

Aplum  petrofclinum    - 

i^ 

86 

Anthcmis  nobilis 

U 

100 

Sophoraauftr*i(is 

2 

93 

Sccium  Itilephiuiu 

0 

100 

A[naraiithuih)l)ridu>  - 

10 

70      1 

fQibedaik,  The  followmg  table  will  fheiv  the  eOc^&  prodttct;d  in  one 
nigbt,  on  forty  ounce  meafures  of  almofpheric  air  of  the 
purity  of  100,  by  a  fmalj  hancJful  of  leaves  gathered  promif- 
cuotilly  from  a  variety  of  plants* 


Leaves  of  Ilex  aquifoJium   -        -        - 

tima&Alr. 

AcmC  A«* 

5 

88 

Juniperus  oJHcinalis     - 

4 

9$ 

Berberi'=;  vulgaris 

2 

86 

Franklinia  alatamaha  - 

3 

1       85 

Rododendron  maxinnm 

I 

95 

Annona  Inloba   -        -         - 

2 

m 

Buxus  vulgaris    -         -         - 

2 

90 

Pinui  ftrobus       .         -         - 

2 

98 

Mitchella  rcpens 

0 

100 

Arciepias  Syriaca 

5 

86 

Haniamcfis  Virginia    - 

O 

100 

Bignonia  radicans 

3 

77 

Xaiitboriija  tinduria     - 

1 

9* 

Magnolia  tripetaia 

Kafmia  latifolia  -         -         - 

5 

67 

2 

85       , 

Pinuspicea          -         -         - 

3 

80 

Siriodendron  tuliptfera 

JO 

65 

According  to  fome  pliifofophers,  carbonic  acid  gas  is  fecreted 
by  certain  vegetables  in  the  night ;  but  as  the  quantity  of  tfeii 
Air  obtained  ii  always  in  proportion  to  the  decayed  puts  of 

plantf^ 


nucej 


f^lants,  and  to  the  temperature  to  which  they  are  fubjecled.  It 
appears  more  rational  to  afcri be  the  generation  of  it  to  tliecoal 
of  the  decayed  parts  uniting  with  the  oxigen  of  the  air  in  whicii 
they  are  placed. 

To  detennine  whether  plants  would  abforb  or  devour  azotict-fjvtscxpif^fi^ 
gas,  eight  otiticc  meafure'J  of  this  air  were  mixed  with  thirty-^,jj'^jy^^^^j|j, 
two  ounce  meafures  of  atmofplierie  atr^  fo  that  its  purity  wasmofpheric  air 
reduced  from  1 00  to  9 1 .  A  handful  of  the  leaves  of  eupl lorbia  ^"^  Y''^^»  P'*^ 
pida  and  coryllus  avellana  were  feparately  conhncd  in  toriy 
otiDcc  mcafures  of  this  air,  and  expofed  to  ihe  influence  of  a 
bright  folar  light  tive  hour*:.  No  carbonic  acid  gas  was  gener- 
ated, and  the  purily  of  the  air  was  exadly  the  fdme  as  when 
firfi  tried*  No  decayed  jjortion  could  be  obferved  upon  thcfe 
leaves. 

As  it  is  acknowledged  that  the  leaves,  fiems^  and  roots  ofLcares  donot 
plants,  feparate  ibe  oxigcn  from  carbonic  acid,  it  may  be  faid,  punfy  ^^*^^'"  ^ 
tliatthe  OKI g en ous  portion  of  atmofpheric  air  is  fupplicd  by  llic  compoljng  its 
decompolilion  of  this  cas,  as  it  is  always  found  in  tlie  atmo- "^^^^'"'^  ?"' 

r  ,  t     r        *  -         I      *  '     1  1  bccaufc  the 

Ipherc,  and  often  m  water  in  which  vegetables  grow.  quantity  of  this 

The  quantity  of  carbonic  acid  gas  in  almofpheric  air,  is g**  **  vtrjr  mi- 
reckoned  to  be  about  one  part  in  an  hundred.  It  muft^  how- 
ever, vary  in  different  places.  We  would  expe6l  to  find  the 
mod  of  il  in  cities,  where  it  is  formed  by  com bti (lion,  refptra- 
tion,  fermentation,  and  putrelac^ion.  If  one  meafure  of  the 
air  of  any  large  city  h  tlirown  up  over  lime  water  in  an  eudio- 
meter, no  miHty  appi*arance  will  be  produced,  fo  that  the  quan- 
tity of  carbonic  acid  in  this  air  mufl  be  extremely  fmall.  As 
this  gas  is  alfo  felzcd  upon  by  alkalis,  carth^j,  and  metals,  and 
abforbcd  by  water,  the  quantity  floating  in  the  atmofphere  may 
be  !efs  than  one  part  in  ten  thoufajid. 

When  we  confider  like  wife,  that  the  oxigen  is  never  fcpa-  and  plttatsdetc- 
rated  from  the  carbonic  acid  by  heaves,  but  when  they  arc  ex-  "ome  the  air 
pofedj  in  conta^  with  it,  to  the  light  of  the  fun ;  and lliat c\*ery 
perforation  made  in  a  living  leaf,  however  minute,  by  an  in* 
feft,  raufes  the  part  to  decay,  and  abforb  oxigen  by  day  and 
by  night ;  and  thai,  in  the  autumn  infome  countries,  all  leaves 
fall  on  the  ground,  ferment  or  putrify,  and  thus  diminifti  the 
purity  of  common  air;  and  that  the  petals  and  fruil  of  vege- 
tables have  the  fame  effeft,  we  mufl  pronounce,  that  the  oxi- 
genous  portion  of  atmofphericair  cannot  be  fupplied  by  vegc* 
tation. 

Voi.IL— Jul  1%  1802.  M  Dr. 


I^  TfisdRY  or  itonr  A«i»'ci>LOtifti. 

Air  bbdden  of  Dr.  Darwin  fuppofcs,  that  the  air  m  the  air  bbdders  ef  ve* 
i^^n  £j^rfc  getables  ferve  to  owgcnate  the  feed.  The  air  of  the  air  Wad- 
than  thatof  thcderiofcardiofpennam  halicacabum,  fiaphyita  trifoliata^  coin* 
itaoTpbere*  tea  arborefcens,  and  fophora  aoftralis  being  eacamined,  was 
found  to  be  a  little  worfe  than  the  air  oftiie  atmofphere^ 


III. 

On  the  Theory  qf  LiglU  and  CnhwJt,  By  Thomas  Youhc, 
M.  D.  F.R.  S.  Prqfejfor  of  Natural  Phihfapfy  in  the  Royal 
Inftitution. 

(Concluded  from  fage  90J 

PROPOSITION  IV. 
Prop.  IV*  Tar-  When  wn  Undulation  arrives  at  a  Snrjace  tohiek  is  the  limit  ef 
uiriMiMuiat^      Af«Ki«w  qf  diffbrent  Denfities,  a pai-tial  Rtpedim  ittkef  place, 
the  conftne  of        proportionate  in  Force  to  the  Difference  pf  the  Denfities. 
iBediiunt  <(>^^* -_. 

Sag  in  denficy.  'J^^^  ^^^  ^e  Uluftrated,  if  not  demonftrated,  by  the  ana. 
logy  of  cladic  bodies  of  different  fizes.  "  If  a  fmaller  ela/lic 
body  ibrikes  againft  a  larger  one,  it  is  well  known  that  the 
fmaller  is  refleded  more  or  lefs  powerfully,  according  to  the 
difference  of  their  magnitudes :  thus,  there  is  always  a  re- 
flexion when  the  rays  of  light  pafs  from  a  rarer  to  a  denfer 
ftratum  of  ether;  and  frequently  an  echo  when  a  found  flrikes 
againfi  a  cloud.  A  greater  body  flriking  a  fmaller  one,  pro- 
pels it,  witliout  loiing  all  its  motion :  thus,  the  particles  of  a 
denfer  flratum  of  ether,  do  not  impart  the  whole  of  their  mo- 
tion to  a  rarer,  but,  in  their  effort  to  proceed,  they  are  re- 
called by  the  attraXion  of  the  refradting  fubflance  with  equal 
force ;  and  thus  a  refledlion  is  always  fccondarily  produced, 
when  the  rays  of  light  pafs  from  a  denfer  to  a  rarer  Aratum/' 
(Phil.  Tranf.  for  1800,  p.  127.)  But  it  is  not  abfolutely  ne- 
ceffary  to  fuppofe  an  attradion  in  the  latter  cade,  (ince  the 
eflfort  to  proceed  would  be  propagated  backwards  without  it« 
and  the  undulation  would  be  reverfed,  a  rarefiidion  returning 
in  place  of  a  condenfation ;  and  tliis  will  perhaps  be  found 
nu>il  confident  with  tlie  phenomena. 

PROPOSI- 


PROPOSITION  V. 

Whin  an  Undulation  U  traitfmitUd  through  a  Surfdi 

different  Mediums,  ii proceeds  in  fuck  ti  DircBiorit  thai  llic  Sin€< 
qf  the  MgUs  qf  lnddttu:e  and  RtfraBifm  are  in  ike  conftan 
Ratio  of  the  yetocii^  qf  Propagation  in  the  ttio  Mcdiuitas. 
(Barrow^  Lttd.  Opt.  11,  p,  4-.   Hu^gcns,  deia  turn.  cap.  3 

Euler,  Conj,  Ph^:  Phil  Tranf.   for  1800,  p.  12S.     Yoting'* 

S)fl!abus,  Art  3S2.) 

Cnrallaty  1  *     The  fame  dcmonftralions  prove  the  equality 

of  the  angles  of  re  fleet  ion  and  incidence. 

Corolioiy  *2.     It  appear^  from  experiments  on  the  refra6lioli 

of  condenfed  air,  that  the  ratio  of  the  difference  of  the  fiiies 

variL"»  fimpTy  as  the  denfity.     Hence  it  follows  by  SchoL  I. 

Prop.  I.  that  tlje  exccf^  of  the  dcniSty  of  the  ethereal  medium 

15  in  tlie  duphcaie  ratio  of  the  denfity  of  the  air  ;  each  particle 

co-operating  with  its  neighbours  in  at  trailing  a  greater  portion 

of  it. 


tfsml[m:ctied 
through  the 
confine  of  dif- 
ferent mcdiumi* 


,  inc4iufiu 


PROPOSITION  Vh 

JThcn  an  Unddationfalli  on  the  Surface  qf  a  rarer  Medium^  fo  Prop.  VI,  Totil 

obliqudu  that  it  vannot  he  regutuihj  rtfraaed,  it  is  tQtallu  rc'-"*)'^?^^"/.'","*** 
.   J  i  ^      .  ,  I  /  T        f  ,nt    I    dtiiitjorj  falling 

JlciHtd,  at  an  Angle  equal   iu  ihut  qj  Us  incidences     ("nil.  „t>n,judy  ontbe- 
TranC  for  1300,  p,  12S.)  furfjceof  ifirtT 

Corollary,  This  phenomenon  fends  to  prove  the  gradual 
incrcafe  and  diminution  of  dendty  at  the  furface  terminating 
two  mediums,  as  fa ppo fed  in  hypotiiefi?;  IV;  although  Hay- 
geos  has  attempted  to  explain  it  fivmewhat  dilferently. 

PROPOSITION  VIL 

If  equidiftant  Undiitatiom  he  fuppqfed  to  pafi  through  a  Medium^  Pre^,  VI.  Un* 
qfu;hich  the  Parts  are  fufceptibk  qf  permanent  VibnUioMfome-  ****j  j**?*  *[y*' 
uhtit  flour  r  than  the  Undukuiom,  their  VdodtywiU  i*  ycwic- through  i  me - 
wliat  UJfaicd  by  tlwt  vibratory  Tendency ;  and,  in  the  fatne  *^*""*  vibriting 
Medium^  ihemore^  Oi  tfte  Undtdations  are  more Jrequent, 

For,  as  often  as  die  (late  of  the  undulation  requires  a  cliange 
in  the  actual  motion  of  the  particle  which  tranfinits  it,  that 
change  will  be  retarded  by  tlte  propeniity  of  tlic  particie  ta 
continue  it:»  motion  fomewhat  longer  i  and  this  retardation 
will  be  more  Sequent,  and  more  coa£derabIe,  as  the  difl^e. 
M2  rcncc 
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rcnee  betfwecn  the  periods  of  the  ondolation  and  of  fbe  oAiil* 
nl  vibrmtkm  is  greater. 
^•etnmcfhut     CordUay.   It  wasloog  aneflaUiflied  opiaion^  thatheat  ccm« 
^l^j^**       fifls  in  TibrBtioos  oF  the  particles  of  bodies,  and  is  capable  o^ 
being  txanfmitted  bj  ondulations  throogh  an  apparent  va« 
eotim.    (Newt.  Opt*  Qo.  18.)    This  opinion  has  been  of 
late  very  nadi  abandoned.     Count  Romford,  Profeflbr  Pidet> 
and  Mr.  lt>aT/,  are  alnoft  the  onl  j  authors  who  have  appeared 
ff^fiivonr  it ;  but  it  feems  to  have  been  rejeded  without  any 
good  grounds,  and  will  probably  very  foon  reco\'er  its  popu- 
larity. 
Svrp«fc<h*  ^        Letnsfuppofe  that  thefe  vibrations  are  lefs  frequent  than 
r^^^ttifX€  of  light;  all  bodies  therefore  are  liable  to  permanent 
vibrations  flower  than  thofe  of  light ;  and  indeed  almofi  all  are 
liable  to  luminous  vibrations,  either  when  in  a  fiate  of  ignition, 
or  in  the  circumftances  of  folar  phofphori;  but  mudi  lefs  ea* 
ily,  and  in  a  much  lefs  degree,  than  to  the  vibrations  of  heat. 
tfHB  thcmm     tt  will  follow  from  thefe  fuppofitions,  that  the  more  frequent 
SSTfSlJlto"**  lonwnott*  unduhUions  will  be  more  retarded  than  the  lefs  fre- 
tfont  will  be      quent ;  and  confequently,  that  blue  light  will  be  more  refiwi- 
iKtSrSdi    P*^  ^^'^  ^^*  *^  radiant  heat  leaft  of  all  s  a  confequence 
\€u^  ttinA-vtWicYi  coincides  exi^Iy  with  the  highly  in terefting  experi- 
f '  ^l^tftl  "^^^  ^^  ^^'  HeiTchel.     (Phil.  Tranf.  for  1 800,  p.  ^84.)     It 
^^  may  alfo  be  eafily  conceived,  that  the  adual  exiftence  of  a 

flate  of  flower  vibration  may  tend  dill  more  to  retard  the  more 
tni  refraaive  frequent  unda1ation9,  and  that  the  refra^ive  power  of  folid 
power  will  in-    jxydiei  may  be  fenfibly  increafed  by  an  increafe  of  tempera- 

creale  wth  the  .       r>      tt  t  t.  ?      t-   i     »  . 

cemperatuxc.      tare,  as  it  aetu&lly  appears  to  have  been  in  Euler's  experi- 
ments.    (Acad,  de  Berlin.  1762.  p.  328.) 

Scholium,     If,  nolwithAanding,  this  proportion  fliould  ap- 
pear to  be  infufliicicntly  demon (Irated,  it  mud  be  allowed  to  be 
at  leatl  equally  explanatory  of  the  phenomena  with  any  thing 
that  can  be  advanced  on  the  other  (ide,  from  the  do^rine  of 
TMipofittoii      projectiles;  fince  a  fuppofcd  accelerating  force  mufl  ad  in 
cjcpbuni  thephe-  fo^e  Other  proportion  than  that  of  the  bulk  of  the  particles  ; 
l^^!ttHu     *"^»  if  we  call  this  an  cleftive  attraction,  it  is  only  veiling 
the  projeaUe      under  a  chemical  term,  our  incapacity  of  aligning  a  media^ 
bjpochcfis.        ^j^j  ^J^^c^^     ^^^  Short,  when  he  found  by  obfervation  the 
equality  of  the  velocity  of  light  of  all  colours,  felt  the  objec-^ 
tion  fo  forcibly,  that  he  immediately  drew  an  inference  from 
it  in  &vour  of  the  undulatory  fy(tem.     It  is  afliimed  in  the 

propoCtion, 


THlOJlY    OF   IfCItT   AKD    COLOURS*  "  l(>5j 

propofrliun,  that  when  light  is  dlfperfed  by  refraftion^  llie 
corpufcles  of  the  rcfradin^  fublUnce  are  in  a  ftate  of  a^uul 
jiUernate  motion,  and  cuntrtbute  to  its  Iranfiniilimi ;  but  it 
mufl  be  conlelfed,  that  we  cannot  at  preft-nl  ibrm  a  very  de- 
cided and  accurate  conception  of  the  forces  concerned  in 
luainlainiug  thefe  ctirpufcular  vibrations, 

PROPOSITION  Vllf. 
Wfien  two  UnduIatiOfis,  from  iLffhreni  Oripm,    coincide  cither  Prop.  VUU 
perfeafy  or  very  m'ariy  in  Dirtaion,  ihrtr  Joint  ^eA  U  a  ^^^^^l^^^^^^ 
Combi nation  of  the  Motion*  beionging  to  each^  icdion  wi         ~ 

Since  every  particle  of  the  medium  is  alFe^led  by  each  un-^"*"'**' 
dulation,  wherever  the  directions  coincide,  the  undulations 
can  proceed  no  otherwife  than  by  uniting  their  motioni,  fo 
that  the  joint  motion  may  be  llie  fum  or  dit!ercnce  of  the  fepa* 
rate  motions,  accordingly  as  fimilar  or  d) Similar  parts  of  the 
undulations  are  coincident, 

I  have,  on  a  f^jrmer  occafion,  inlidod  at  large  on  tlie  appli- 
cation of  this  principle  to  harmonics;  (Phil,  Tranf.  for  1800, 
p,  130.}  and  it  will  appear  to  be  of  ftiil  more  CKtenfive  uti- 
lity in  explaining  the  phenomena  of  colouri  The  undulations  Effc^*  when 
which  are  now  to  l>e  compared  are  thofe  of  equal  frequency.  {^IJ^i^X  *^ 
When  the  two  fcries  coincide  cKaQly  in  point  of  time,  it  is 
obvious  that  the  united  velocity  of  the  particular  roolions  muft 
be  greatefl,  and,  in  effcd  at  JeaA,  double  the  fe  pi  rate  velo- 
cities ;  and  alfo,  that  it  muft  be  ftnallefl,  and  if  the  undula- 
tions are  of  equal  ftrength,  totally  dcfiroyed,  when  the  lime  of 
tlie  grealel^  direct  motion  belonging  to  one  undulation  coin- 
cides with  that  of  the  greateft  retrograde  motion  of  the  other. 
In  intermediate  flates,  the  joint  undulation  will  be  of  inter- 
mediate 0rength ;  but  by  what  laws  this  intermediate  ftrength 
mull  vary,  cannot  be  determined  without  further  data-  It  is 
weli  known  tiiat  a  fimilar  caufe  produces  in  found,  that  cffe^  Thei«r' 
which  i*i  called  a  beat;  two  fcries  of  undulations  of  nearly '^^^^^^ 
equal  magnitude  co- opera  ting  and  deftroyin^  each  other  aUer* 
nately,  as  they  coincide  more  or  lef>  pcrledly  in  the  times  of 
performing  their  refpeftive  motion?. 

CoKOL  L  A  R  Y  L    0/ the  Cohun  qfjlriated  Surfaces, 

Boyle  appears  to  have  been  the  firft  Uiat  obfcrvetl  tlic  co  Coloun  ^^f  ^ 
lours  of  fcratches  on  poliflied  furfaces.     Newton  has  not  t\o-^^^f^^*^'*i 

ticed 


he  grrater 
lengUi  of  ray 
(or  Unc  of  tin- 
duUtion)  from 
the  de  pre  (Ted 
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tlced  them.     Mazeas  and  Mr.  Broughdm  have  made  fomccic- 

pcriments  on  tlie  fubje^,  yet  without  derinng  any  faUsfAdory 
conclusion*     But  all  the  varielies  of  tliefe  colours   are  re 
eafily  dctiuced  frora  this  propofirioii. 

Let  there  be  in  a  given  plane  two  refle^ing  poiDts  very  ne 
each  oilier,  and  let  the  plane  be  lo  fUuatcd  that  the   refleci^ 
image  of  a  luminous  objecl  fecn  in  it  may  appear  to  coined 
with  the  point'; ;  then  it  is  obvious  thai  the  length  of  the  inc 
dent  and  refle^ed  ray,  taken  together^  i^  equal  wilh  refpe 
U>  both  points,  considering  them  as  capable  of  refle6iing  m  i 
dirc6!ion3.     Let  one  of  ihe  pyint<i  be  now  dcpr<ifibd  below  t 
given  plane;  tlien  the  whole  path  of- the  light  refte^ed  fro 
it,  will  be  lengthened  by  a  line  which  is  to  the  depreffion 
the  point  as  twice  the  coftne  of  incidence  to  the  radius.   Fig, ! 
Plate  VL 
*hkh  will  occa-      If,  therefore,  equal  undulations  of  given  dimenfions  be  i 
onnun*fi[l*^^T  two  point?,  fituated  near  enough   to   appear 

teraifliofi  in  the  the  evc  but  as  one,  wherever  this  line  is  equal  to  half  I 
J:';!!?'""™^^' 'breadth  of  a  whole  undulation,  the  refleclion  from  the 
.  piefled  point  will  fo  interfere  with  the  redeflion  from 
fixed  point,  that  the  progreflTive  motion  of  the  one  will  coii 
cide  w  ith  the  retrograde  motio^i  of  the  other,  and  they  wi 
both  be  deflroyed  ;  but^  when  this  line  is  equal  to  the  whoi 
pofc  thofc  of  the  ^*'*^*^'^^^^  of  an  undulation,  the  effeft  will  be  doubled  | 

§f4jr»    when  to  a  breadtli  and  a  half,  again  dellroyed  ;  and  thus  fc 
a  confiderable  number  of  alternations;  and,  if  the  refledi 
tjndulalions  be  of  different  kinds,  ihey  will  be  variouflv 
felled,  according  to  their  proportions  to  the  various  length 
the  line  which  k  the  difierence  between  the  lengths  of  th 
two  palhs,  and  which  may  be  denominaletl  llic  inteival 
retardation, 
t  by       In  order  that  the  cfTed  may  be  the  more  perccpUDle, 
pa/ilkl  arokcs ;  number  of  pairs  of  points  mud  be  united  into  iwo  parallel  lincs^ 
and,  iffeveral  fuch  pairs  of  lines  be  placed  near  each  other/ 
they  will  facilitale  the  obfervation.     If  one  of  the  lines 
made  to  revolve  round  the  olhcr  as  an  axis,  the  depredi 
below  the  given  plane  will  be  as  the  fine  of  the  mclination 
and|   while  the  eye  and  lummoas  objefl  remain  fixed,  th( 
difference  of  the  lengtii  of  tlie  paths  will  vary  a^  this  fine. 

The  beft  fubjecls  for  the  experiment  are  Mr.  Coventrv 
exquLlitc  micrometers ;  fuch  of  them  aji  confiH  of  parallel  lin< 

draw 


k 


Ijidon  }  accord - 
ingiy  a  I  the  dc-  { 
prrJIion  ciufei 
the  undulations 
of  die  fucceed- 
Inf  nytocoia- 


I  afi  il]e  fine 
mlcromeccfs  of 
i  Cfveittry  tl  the 


dra^ym  on  glaf^i,  9,t  the  diftance  of  one  five  hundredth  of  an  d'ibncc  of  one 

inch,  are  the  mofl  conveaienL     Eich  of  ihcle  lines  appear^  fi'''^  >*7"<trt'i«*» 

under  a  microfcope  to  roni'iD  t>(  two  or  more  liner  line'**  ex- 

a€ll)'  parali<el«  and  at  ttie  iliflsinoe  of  fotnewhat  more  than  a 

twentieth  of  that  of  tf^ie  adjac<'nt  lines,     I  plnced  one  of  iheftj  Whcntb^anga 

fo  SLy  to  reflc'cl  tlie  fun's  liijiit  ai  aa  angle  of  43*',  and  fixed  tt  '»r  portion  of 
-     r     t  I  i    I     '  1       .  I  r   1      1  Ihefc  11  varied 

in  men  a  manner,  that  winle  it  r 'volved  round  one  ot  the  Imes  they  pioducc 

AS  an  axis,  I  could  meafure  iti  angular  miction  ;  and  I  found,  co^'^r** 

that  Uic  brjghteft  red  colour  occurred  at  the  inclinations  lOj**, 

QOi^,  S'i'*,  and  4-5^  ;  of  vvhidi  ihe  fines  are  ai  the  numbers 

It  2m  S,  and  4.     At  lUi  other  angk-s  a!fo,  when  the  fun*s  light 

was  reflefted  from  the  farface,  the  colour  vanifbed  with  the 

inctinationj  and  wa^  eqaat  at  equal  incUnalion;  on  either  fide. 

This  oiperiment  affords  a  very  (iron>(  confirmation  of  the  which  ftronjiy 

theory.     It  U  impollible  fo  deduce  any  estplanation  of  it  from  »'»d  rxclufivcly 

'  ^  .  conSrm  the 

any  hypothefL^  hidjerto  advanced;  and  I  believe  it  would  be  tlieory. 

difficult  to  invent  any  odier  that  would  account  for  il.     There 

i":  a  ibriking  analogy  between  this  feparatioti  of  colours*  and 

tiie  produflion  ot  a  muftcal  note  by  fuccelTive  echoes  from  It  U  anilogou* 

MUidtilant  iron  naiiliides  ;  which  1  have  found  lo  correfpond  »*>  the  mufical 

pretty  accurately  with  the  known  velocity  ol  lound^  and  the  rtiii. 

diflftDces  of  the  iurfaces. 

It  is  not  improbable  that  the  colours  of  the  integuments  of  Vcrtattic  coIoik 

fome  infefl'5,  and  of  fouic  other  natural  bodies,  exhibiting  in  °^  feme  in f( 

different  lights  the  moft  iieautiful  verfitility,  may  be  found  to  tlii*  nature* 

be  of  this  defcription,  and  not  lo  be  deri%'ed  I'rom  thin  plates, 

la  fonie  cafes,  a  (ingle  fcraich  or  furrow  may  producx;  limilar 

^Sk6L%,  by  the  refledion  of  its  oppofiie  edges. 

Co  A  o  L  L  A  R  Y  2.     Of  the  CdouTs  of  thin  Flutes, 

When  a  beam  of  light  falls  un  two  parallel  refracting  fur-  Colours  of  tKm 
fece^,  the  partial  refledions  coincide  perfcdly  in  diredion  ;  P^*^**  cxplAiiwd 
andj  in  this  cafe,  the  interval  ol  relardation,  taken  between 
the  furfaces,  is  to  their  diftauce  as  twice  the  cofine  of  die  angle 
of  refradion  (a  the  radius.     For»  in  Fig.  3,   Plate  VL  draw- 
ing A  B  and  C  D  perpendicular  to  the  rays,  the  limes  of  paf- 
ling  through  B  C  and  A  D  will  be  equal,  and  D  E  will  be  half 
the  interval  of  retardation  ;  but  D  £  is  to.C  E  as  the  fine  of 
DC  E  to  the  radius.     Hence,  that  D  E  may  be  conitant,  or  by  thcpreat«r 
that  the  f:tttie  colour  may  be  rcQcded,  thcthickncls  C  E  muft  ^'^'^^^^^  "^'-"y 
varjr  as  the  fecant  of  the  angle  of  refradion  C  E  D :  which  poficrior™a<« 

agrees  ^J'^'c'^  rnuft  pn>*^ 
^  duce  an  cfTe^ 
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agrees  exadly  with  Nc\vton*s  experiments ;  for  tbecorfeaiorr 
is  perfe^iy  tnconfidcntble. 

Lei  the  medium  between  the  fiirfacei  be  rarer  than  the  fer- 
rouncling  mediums ;  tlien  the  impalfe  reflected  at  the  fecond 
fiirface,  meeting  a  fiibfcqaent  undulalion  at  the  firll,  mil  ren- 
der the  particles  of  the  rarer  medium  capable  of  wholly  flop- 
ping the  motion  of  the  denfer,  and  deftroying  the  r  -  ' 
(rRai\  IV.)  while  they  themfelves  will  be  mor- 
propelled  than  if  they  had  been  at  reft ;  and  the  tranlmitted 
light  will  be  increafed.  So  that  liie  colours  by  reflection  will 
be  deftroyedj  and  thofe  by  tranfmiirion  rendered  more  vivid, 
when  the  double  thicknelTe^,  or  intervals  of  retardation,  are 
any  multiples  of  the  whole  breadths  of  the  undulations  ;  ^nd, 
at  intermediate  thick ncJlcfi  the  effe^s  will  be  reverfed;  accord- 
ing lo  the  Newtonian  obfervations* 

I  f  the  fume  proportions  be  found  to  hold  good  with  refped 
to  thin  plates  of  a  denfer  medium,  which  is  indeed  not  unprt)- 
bable,  it  will  be  necelTary  to  adopt  the  corre6ied  demonllra- 
tion  of  FRor.  iv,  but,  at  any  rate^  if  a  thin  plate  be  inter- 
pofcd  between  a  rarer  and  a  denfer  medium,  the  colours  by 
refleflion  and  tranfmiffion  may  be  cxpefted  lo  change  places. 

From  Newton's  meafiircs  of  the  thfcknefTcs  reflcdfng  the 
.different  colours,  the  breadth  and  duration  of  their  refpecUve^ 
undulations  may  be  very  accurately  determined  ;  although  it  ti 
not  improbable,  that  when  the  glafles  approach  very  near,  the 
atmofphere  of  ether  may  produce  fome  little  irregularity. 
whole  vjfible  fpcflrum  appears  to  be  comprifed  within 
ratio  of  three  to  tive,  or  a  majnr  fixth  in  mulk  ;  and  the  m 
dulations  ot'  red,  yellow,  and  blue,  to  be  related  m  magni- 
tude as  (he  numbers  S,  7,  and  6  ;  fo  that  tlie  interval  from  red 
to  blue  is  a  foitrdi.  The  abfolute  frequcm:y  exprelTed  in  num- 
bers h  too  great  to  be  dillin^ly  conceived,  but  it  may  be  bet- 
ter imagin  d  by  a  comparifon  with  found.  If  a  chord  found- 
ing the  tenor  c,  could  be  continually  bife£ted  40  times,  and 
fhould  then  vibrate,  'it   would  a  Word  a  yellow  green    light : 

4  1  «0 

this  bring  denoted  by  c,  the  extreme  red  would  be  a,  and  the 

Wuc  d.  The  abfolute  length  and  frequency  of  each  vibntioa 
is  expreffed  in  the  table ;  luppoling  light  to  travel  in  8f  mi- 
jiUtes  500,000,000,000  feet. 


Colouz 
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.0000211 
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.0000203 
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607 

■ 

Blue      - 

.0000196 
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629 

■ 

Intermediite 

.00001 M9 

52yl0 
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Indigo 

.00001  S3 

54070 
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fl 
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.0000181 

55240 
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9 
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.000017  k 

57490 
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Extreme    ^ 

.0000 1 67 

59750 

735 
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Scholium.  It  was  not  till  I  had  fatisfied  myfolf  refpe^ing  Quotation  fnm 
all  theie  plicnoniena,  thdt  I  found  in  Hooked  Microsjraphia,  R^i>«;rt  Hookc  i 
a  pafiage  which  might  have  led  me  earher  to  a  Umilar  conciii-  ,^^j.  doiilnnei^ 
iion*  **  It  h  moll  evident  that  the  reflection  from  the  under 
or  further  fide  of  the  LmxIj,  is  the  principal  caute  of  the  pro- 
diidion  of  thefe  coloitrs.^ — Let  the  ray  fall  obhqaefy  on  the 
thin  plate,  part  therefore  is  reflected  back  by  the  firft  fuperfi- 
cies,  —part  refraded  to  the  fecond  farfacei — whence  it  is  re* 
fletled  and  refrafled  again,^ — So  that,  after  two  rcfratlions  and 
one  refk'iilion,  there  is  propagated  a  kind  of  iamler  ray — /' 
and,  *'  by  reafonof  the  time  fpent  in  paffirig  and  repafling, — 
this  faititcr  pulfe  coraes  behind  the"  former  reflefled  "  pulfc ; 
lb  that  hereby,  (the  furfaces  being  fo  near  together  that  the 
eye  cannot  dilcriminaic  them  from  one  J  this  con  (u  fed  or  du- 
plicated pulfe,  whofe  ftrongeft  part  precedes,  and  whofe 
weakeft  foHows,  does  produce  on  the  retina,  the  fen  fat  ion  of  a 
yellow.  If  thele  furfaces  are  further  removed  afunder,  the 
weaker  pulfe  may  become  coincident  with  the"  reflcclion  of 
th^  fecond,"  or  next  following  pulfe,  from  the  firft  furtace, 
*'  and  lagg  behind  tliat  alfo,  and  be  coincident  with  the  third, 
fourth,  fifth,  lixlh,  fcvenlh,  or  eighth — ;  fa  that,  if  there  be 
a  thin  tranfparent  body,  that  fiom  the  greatcR  thinnef^  requt* 

fuc. 
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fite  to  produce  colours,  does  by  degrees  grow  to  the  gr* 
Ihickncfs  the  colours  (ball  be  fo  often  repeated,  ai  the  weaker 
pulfe  does  lofc  pace*  with  its  prrmarj  or  liril  pulfe,  and  is  co- 
incident with  a"  fubfequenL  "  pulfe.     And  this,  as  it  ts  coii 
cident,  or  follows  from  the  firft  hypothdii  I  took  ofcolou 
fo  upon  experiment  have  [  found  it  in  multitudes  of  inflanc 
that   feem   to  prove  it/*     (P.  65—67.)     This  was  printi 
about  fcven  years  before  any  of  Nevs'ton's  experiments  srei 
made.     We  are  informed  by  Newton,  that  Hooke  svas  after- 
hite^pcfimcntj.  ^a^^^^  jjfpf^^C^^^  to  adopt  hh  "  fuggeflion"  of  the    nature 
colours ;  and  )et  it  does  not  appear  that  Hooke  ever  appliei 
that  improvement  to  his  explanation  of  thefe  phenomena j 
inquired  into  the  neceflary  confequence  of  a  change  of  obli 
quity,  upon  hts  original  fuppofition,  other  wife  he   could 
but  have  difcovered  a  (Iriking  coincidence  with  (he  meafur^ 
laid  down  by  Newton  from  experiment.     All  former  attempt 
to  explain  the  colours  of  thm  plates,  ha\*e  either  pr 
on  fuppofitiuns  which^  like  Newton's,  would  lead   us  to  ev 
peft  the  greatefl  irregularities  in  the  dire^lon  c>f  the  refraflej 
rays ;  or^  like  Mr.  Michell's,  would  require  fuch  e0e&  fT^ 
the  change  of  the  angle  of  incidence,  a?  are  contrary  to  tin 
«:fre^s  obferved;  or  they  are  equally  deficient  with  refpe^  t0 
both  thefe  circumftances^  and  are  inconfiftent  with  the  aoft 
moderate  attention  to  the  principal  phenomena. 


C  o  a  o  L  t  A  a  Y  3 .     Ofthf  Colours  of  thick  FhUes. 


Cotoon  of  thkk  When  a  beam  of  light  palTtjs  through  a  refracting  furface, 
fiices  expl.iincd  efpecially  if  imperfe61Iy  polished,  a  portion  of  it  is  irregularijf 
j^^^ J^^j^^' feat te red,  and  makes  the  furface  vifible  in  all  direfliom,  but 
fjyiof  ftaTccttdmoft  confpicuoufly  in  dire^iions  not  far  diltant  from  that  of  the 
wktJiiTp^rirctj*g^^**^^^  ^^^'  ifarefieaing  furface  be  placed  parallel  to 
pil  m)  as  pafs  the  refra6ting  furface,  this  fcaltered  Ught^  as  well  at  the  prin-» 

through  the  fifft^jp^i  beam,  will  be  refleaed,  and  there  wdl  alfo  be  a  new  dif- 
furficci  and  me     ^ 

lefleftcil  from  fipation  of  light,  at  the  return  of  the  beam  through  the  rcfraa- 
the  fccond  with  j^g  furface^  Thcfe  twx)  portions  of  fcattered  light  will  coin* 
mdoA*  ^^^^  i*^  diretlion ;  and,  if  the  furfaces  be  of  fuch  a  form  as  to 

collet  the  fiinilar  cfTucIs,  will  exhibit  rings  of  colour^'.  The 
interval  of  retardation  is  here,  the  difierence  between  the 
paths  of  the  principal  beam  and  of  the  fcattcred  tight  bet 
the  two  furfaces;  ofcourfe,  wherever  the  inclination  c 
fcattered  light  is  equal  to  that  of  the  beam,  although  in 
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rent  planesj  the  interval  wilt  vaniili^  and  all  the  aindulatiOBf 
will  confpire.  At  other  iiiclintttiun^^  ibc  interval  will  be  the 
differtfncc  of  the  fccanU  from  the  fecant  of  the  incliruilioii  or 
single  of  refradion  of  the  principal  bciim.  From  Iheftr  caufe^* 
all  the  cotours  of  concave  mirrors  obfcrved  by  Newton  and 
others  arc  neccllary  con lequenco^;  and  it  appears  that  tiieir 
produOion,  though  fomewhat  limilafj  h  by  no  mesin^,  as 
New  ion  itnagitied^  identical  wiLli  the  produQton  oi'  tiiofc  oH 
Ihii)  plates. 

Corollary  4.     Of  Biackneft, 

In  the  three  preceding  corollaries,  we  have  confidered  (heBlKknefspro. 

refrading  and  fedea:nt5  fubliancei  as  limited  by  a  mathema-**^"'*.^^  *""'*• 
ticiil  (urlate;  but  tins  is  perhaps  never  phyfically  true..  The  tionv  at  the  ««• 
ethereal  atmofpheres  txiay  extend  on  each  fide  tiie  furfacQ  a*  ^'""^  "*^  ^***  f^*'* 
Jar  as  the  breadtn  ot  one  or  more  undu'atton«i ;  and^  it  they  be  ^ther  gr*duiU| 
fuppofed  to  viiiy  equally  in  deniity  at  tfvery  part,  the  partial  ^"^^  ^'  *"  *•*="* 
rcfleftitms  from  oiich  of  th^;  infinite  number  of  furfaces,  where  ,^j'\J|,|pj,  i,  ^j^i^ 
the  denfity  dianges,  will  v-cry  much  interfere  with  each  othtfr,  the  untiyittioiift 
anddcliroy  a  coiiUdcrabL-  portion  of  die  reHc^ded  hglu.  i^ilTf^Z'^tlh^ 
that  the  fuiaiUnce  may  become  pofitivcly  black;  and  this  ef-ottwr,'and  con- 
fedl  may  take  place  in  a  greater  or  k-fs  degree,  as  the  denfity  [^^'"""^'^  *7® 
of  the  ettiereal  atinofphure  varies  more  or  lef«i  equably  ;  and,  light, 
in  fcmie  cafc-i,  purttcular  undulations  being  more  affected  thau 
otiiers,  a  tinge  of  colour  mdy   be  produced.     Accordingly^ 
M.  Bouguer  has  obferved  a  confiderabic  loH  of  itght,  and  in 
fome  inUancci  a  tinge  of  colour^  In  total  refiedtons  at  thetur* 
face  of  a  ruref  medium, 

C  oao  Li^  R  Y  5.     Of  Colours  Ifj^  Injkfiion. 

Whatever  may  be  die  caufe  of  tlic  inflexion  of  light  pniTingCobortby  !«• 
throu^lr  a  fmnll  aperture,  the  light  nearetl  it"?  centre  vimd  be'*^^'^**^*- 
the  leall  diverted,  and  the  neareJt  to  its  ijdes  tlie  nioft ;  an*]\ff"rent  Icngdw 
other  portion  of  light  falhng  very  obliquely  on  tl»e  margin  ofo^  t''*  heoded 
the  aperture,  will  be  c*opioullr  refteded  in  various  dtre€lions  j"^*^^,^^^^**^^'*' 
fome  of  wljirh  will  either  pt-rfcdiy  or  very  nearly  couKi<le  in  th^  compound 
direaion  with  the  unrcfleeted  light,  and,  having  taken  a  cir- ""^^^*"°"'** 


fuilou**  route,  wtll  lb  inlerlcre  with  it,  as  to  caufe  an  appear- 
jince  of  colours.  The  length  of  the  two-tracks  will  ditfer  the 
lefs,  as  i\m  tliredion  of  the  reileeied  light  has  been  lefs 
clianged  by  its  reflexion,  iliat  i:s  in  the  light  polling  neareft 

to 
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to  the  margin  ;  fa  that  the  b!tie»  wttl  sppear  in  the  light  near* 
eft  the  (hadow.  The  eflfect  wrlf  be  'mcreaferl  and  roodi^cd^ 
when  the  reflected  Hj^ht  falls  within  ihc  influence  of  the  oppc^- 
fite  edge,  foas  to  interfere  with  tl»c  light  funply  rnftedcd  by 
that  alfo. 

But  J  in  order  to  examfne  ihe  ronfequcnces  mom  minutely, 
it  wili  be  convenient  to  fuppofe  the  inflexion  caofed  by  an 
«thereal  atmofphere,  of  a  denfity  varying  as  a  given  power  of 
tlie  diflance  from  a  centre,  a«  in  the  eighth  propotltion  of  the 
ha  Bakerian  Leaiire.  (Phil.  TranC  for  1801,  p.  83.)  Pat- 
ting  r  =  3,  and  x  =^lt  I  have  conllrucled  a  diagram,  (Fig.  4,) 
which  fliows,  by  the  two  pair  of  curves,  the  relative  portion 
of  the  reflefled  and  unrcfleded  portions  of  any  one  undiilatioa 
at  two  fucceffive  times,  and  alfo,  by  fttadcd  lines  drawn  acrofs, 
the  parts  where  the  intervals  of  retardation  are  in  arithmetical 
progreflion^  and  where  fimilar  colours  will  be  exhibited  at 
dififerent  diliances  from  the  infteding  fubflancc.  The  re  full 
fully  agrees  with  the  obfer  vat  ions  of  Newton's  third  book»  and 
with  thofe  of  later  writers.  But  I  do  not  confider  it  as  quite 
certain,  until  further  experiments  have  been  made  on  the  in- 
flecting power  of  different  fubftances,  that  Dr*  Hooke*s  ex- 
planation of  inflcclion,  by  the  tendency  of  light  to  diverge, 
may  not  have  fome  prctenfions  to  truth.  I  am  forry  to  be 
obliged  to  recall  here  the  affent  which,  at  firil  fight,  1  was 
induced  to  give  to  a  fuppofed  improvement  of  a  late  author* 
'fPhil.  Tranr  for  J 800,  p.  \0S.) 

Scholium,     In  the  conJlrudion  of  the  diagram,  it  becomes 

ncceffary  to  find   tJie  time  fpent  by  each  ray  in  its  pafllige, 

f 
Since  the  velocity  was  denoted  by  a.     *- ,  on  the  fuppciitioa 

I 
of  a  projedile,  it  will  be  as  i '^  on  the  contrary  fuppofition, 
(Phil.  TranC   for  1801,  p.  27.  Sdi&L  2.  Prop.  L)  and  the 


I 


fluxion  of  ihii  didance  defcribed  being    /—  '  -»  tbatuflhe, 


time  will  be    /  '     — '    or 


w 


i_^  I— r.     yy^  *J%^ 


r^rr-,  of  which  the  fiu* 


rnt  js 


a/  1— yv.     Therefore,  with  the  radius  x 

defcribc 
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dcfcribe  a  circle  concentric  with  the  furfaces  of  the  inflcfling 
atmofphere,  then  the  angle  dcfcribed  by  the  ray  durinj;  its 
pafTage  through  the  atinofphere,  will  always  be  ti>  tlie  angle 
ftibtcnded  by  ihe  line  cut  off  by  thi<»  circle  from  the  incidt*nt 
ray  produced,  in  the  ratio  of  r  to  r — * ;  and  the  time  fpent 
in  thi*  palBige,  will  be  in  the  fame  ratio  to  the  time  that  would 
have  been  fpent  in  defcribing  thiji  intercepted  portion  with  the 

initial  velocity.  Forj^,  being  equal  to  ur  r  '  is  the  fine 
of  the  inclination  of  the  incident  ray  to  the  radius,  where  it 
meets  this  circle ;  therefore  by  the  proposition  quoted*  the  an- 
gle defcribed  is  in  a  given  ratio  to  ihe  angle  at  the  centre^ 

which  is  the  difference  of  the  inclinations.  Making  x'  7~ 
or — radlusj  the  fine,  inftead  of y^  becomes  t,  andthecoHne 
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Vli.  _^j^,  or  i-v^  I  "^J<y?  ^"<^^»  when  y  ==S9,  ^  i  —  *^* ; 

therefore  the  line  inlercepted  is  to  the  difference  of  the  fluents 
as  r  to  r  —  1.     (See  alfo  Voung's  Syllabus,  Art.  372,) 

PROPOSITION  IX, 
Radiant  Light  confifts  in  UndulttUons  qftht  luminifcrouM  Ether,    Conclufi-fi.  RmI 

Ti:is  propoluioii  is  the  general  concltifion  from  all  the  pre-  fiJ^\J,*^u^^^^^*j^J 
ceding  ;  and  it  is  conceived  that  tliey  confpire  to  prove  it  in  as  tions  of  the 
•fkitisfatlory  a  manner  as  can  polTibly  be  expelled  from  the  na-^^'* 
ture  of  the  fubjed.     It  is  clearly  granted  by  Kcwton,  that 
there  arc  undulations,  yet  he  denies  that  they  confti lute  light ; 
but  it  is^hown  in  ihe  three  firfl  Corollaries  of  the  lail  Propofi- 
tion,  thut  all  cafes  of  the  jncrcafe  or  diminuli(»n  of  light  arc 
referable  to  an  increafe  or  diminution  of  fuch  undulations,  and 
that  all  the  aflbclioas  to  which  the  undulations  would  be  liable, 
arc  diJlinftly  vtfible  in  the  phenomena  of  light  j  it  may  tJiere- 
fbre  be  very  logically  inferred,  that  the  undulations  arc  light, 

A  few  detached  remarks  will  ferve  to  obviate  fome  objec- 
tions which  may  be  raifed  againfl  this  tlieory. 

1.  Newton  hai  advanced  tiic  fmgular  refraOIon  of  the  Ice-  Remn^Ui.  Kfw« 

land  crvftal,  as  an  argument  that  the  particles  of  light  muii  be  Y*^  «^''«Hout  gU- 

iDEi  i^u^n  re- 
projeded  corpufcles ;  £nce  he  thinks  it  probable  that  the  dif-  jcOrd  the  Iaw  of 

fcr^.nt  Ijdes  of  thefe  particles  mull  be  differently  attra^ed  by  Huyg?"'  in  ex- 
ilic cryftal,  and  iinc2  Hay  gens  hat  confcfTcd  his  inability  to  phenomena  of 

account  Icet«cd  crylUl* 
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account  in  m  frthftAory  hmuukst  ftfr  aQ  tfacf  phenomerau    Sdt^ 
contrarily  to  what  might  have  been  expeded  from  Newfon'a 
nfiial  accnracjand  candoor,  he  has  hud  down  a  new  Int  §6r 
the  refradkm,  without  gnrmg  a  reafon  hk  reeding  that  of 
Huygens,  which  Mr.  Hauy  has  ftmnd  to  be  more  accurate  than 
Newlon's;  and,  withoot  attempting  to  dedoco  ftom  hit  own 
fvftem  any  explanation  of  the  more  univerfai  and  iiriking  ef- 
tt6ts  of  doubling  fpars»  he  hat  omitted  to  obferve  that  Huy- 
gens^  moil  el^ant  and  ingenious  theory  perfedly  accords  with 
(hefe  general  efleds,  in  all  particulars,  and  of  courfe  derives 
from  them  additional  pretentions  to  truth :  (his  he  omits,  in 
order  to  point  out  a  diflkulty,  (or  which  only  a  verbal  folu- 
tion  can  be  found  in  his  own  theory,  and  which  will  probably 
long  remain  unexphuned  by  any  other. 
Miclidrt  cspe^      2.  Mr.  Michell  has  made  fome  experiments,*  whidi  appear 
mdmemwn  of   ^^  ^^^  ^^^  ^^  ^y^  of  light  have  an  adual  momentum,  by 
Schtex^iie4,  means  of  which  a  motion  is  produced  when  they  (all  on  a  thin 
wiAwitftipy*.  pj^^  ^^  copper  delicately  fufpendcd.     (Frieftley's  Optics.) 
cioiu  But,  taking  for  granted  the  exaAperpendicnlarity  of  the  phte, 

and  the  abfence  of  any  afcending  current  of  w,  yet  fince,  in 
every  fuch  experiment^  a  greater  quantity  of  heat  mufl  be 
communicated  to  the  air  at  the  furface  on  which  the  light  falls 
than  at  the  oppofile  furface,  the  excels  of  expanilon  mu(l  ne- 
ceflarily  produce  an  excefs  of  prefTure  on  the  firft  furhice,  and 
a  very  perceptible  recefTion  of  (he  plate  in  the  direction  of  the 
They  aid  not  light.  Mr.  Bennet  has  repeated  the  experiment,  with  a 
^iccced  with  much  morc  fenlible  appara(u>,  and  alfo  in  the  abfence  of  air ; 
and  very  juAly  infers  from  its  total  failure,  an  argument  in  fa- 
vour of  the  undulatory  fyftem  of  light.  (Phil.  Tranf.  for  179^, 
p.  87.)  For,  granting  the  utmoft  imaginabl*^  fubtility  of  the 
corpufcles  of  light,  their  eflfeds  might  naturally  be  expedcd  to 
bear  fome  proportion  to  the  effefls  of  the  much  lefs  rapid  mo- 
tions of  the  electrical  fluid,  which  arc  fo  vrry  eafify  percep- 
tible, even  in  their  weakefl  ftates. 
Latent  fight  and     3.  There  are  fome  phenomena  of  the  light  of  folar  phof- 

fiftenc  wlih*^Uw  P^°"'  ^^^^^  *^  ^^  ^^^^*  "*'^*^*  ^^^  ^^  favour  the  corpufcular 

dodirlnevf  vi-    fvf^em ;  for  inftance,  its  remaining  many  months  as  if  in  a 

bndoos.  latent  Hate,  and  its  fubfequent  re-emiffion  by  the  action  of 

heat.     But,  on  further  conftderation,  there  is  no  difficulty  in 

fuppoGng  the  particles  of  the  phofphori  which  have  been  made 

to  vibrate  by  the  adtion  of  light,  to.  have  this  adtoa  abruptly 

fufpended 
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fufpended  by  the  inlervention  of  cold,  whether  a«  contraQlng 
the  bulk  of  the  fubfiance  or  otherwife ;  and  again^  after  the 
reilraiiU  Is  reraoved,  to  proceed  in  their  motion,  as  a  fprtng 
would  do  which  had  been  held  fad  for  a  time  in  an  interme- 
diate ftage  of  us  vibration  ;  nor  is  it  impolUblc  ihat  heat  itfelf 
may,  in  fome  circamftances,  become  in  a  fimiiar  manner  la- 
tent,    (Nicholfon's  Journal,  Vol  IK  p.  599.)     But  the  af- 
teftlon-^;  of  heat  may  perhaps  hereafter  be  rendered  more  in- 
iclligibic  to  oi ;  at  prefcnt,  it  fef^ms  highly  probable  that  light 
differs  from  heat  only  in  the  frequency  of  its  undulations  or  Ll^^ht  and  heat 
vibrations;  thofe  nnduJaLions  which  arc  within  certain  limits,  f^^'^^^^V  '«Jtl^« 
with  refp^^  to  frequency,  being  capable  of  atfeOing  Ihe  optic  unduUtionor 
nerve,  and  con  diluting   light;  and   thofe  which  are  flower,  *'^"^°'*» 
and  probably  llronger,  confti luting  heat  only  ;  that  light  and 
heat  occur  to  us,  each  in  two  prL*dicamenl%  the  vibratory  or 
permanent,  and  the  undulatory  or  tranfient   ftale ;  vibratory 
light  being  the  minute  motion  of  ignited  bodiet,  or  of  folar 
phofphori,  and  undulatory  or  radiant  light  the  motion  of  the 
ethereal  medium  excited  by  thefe  vibration* ;  vibratory  heat 
being  a  motion  to  which  all  material  fiihilanccs  nr«  liable,  and 
which  k  more  or  lefs  permanent ;  and  undulatory  heal  that 
motion  of  the  fame  eihereal  medium,  which  has  been  Hiown  cap*We  in  botk 
by  Mr.  King,  (Morfels  of  Crilicifm,   I78h,  p.  99,)  and  M.^*^^^^^^ 
Pidot,  (Effan  dt  Phfffitfve,    1790,  alfo  in  SnulTiirc's  V^oyage tionu 
dmnt  les  Alptft,   1736.)  to  be  as  capable  of  reflection  a*  light, 
and  by  Dr.  Herfchel  to  be  capable  of  feparate  refradlion. 
(Fhil.  Tranf.  for   1300^  p,  23+,)     How  much  more  readily 
heat  h  communicated  by  the  (ree  accef^  of  colder  fub fiances, 
than  either  by  radiation  or  by  tranfmiffion  through  a  quiefcent 
medium,    has  beeft  iliown  by  the  valuable  expcrimenU  of 
Count  Rum  ford.     It  is  eafy  to  conceive  that  fome  fubHanccs, 
permeable  to  light,  may  bt;  unfit  for  the  tranfmiflion  of  heat, 
in  the  fame  manner  as  particular  fubHances  may  tranfmit  fome 
kinds  of  light*  while  they  are  opaque  with  refpcd  to  others. 

On  the  whole  it  appears,  that  the  few*  optical  phenomena  Thli  thewy  ct- 
whtch  admit  of  explanation  by  the  corpufcular  r.'ftem,  are  H^f^'*^*  *'l  *^  ** 
equally  confident  with  this  theory  ;  tiiat  many  others,  which  c^rpuiJiMr  fyC- 
have  long  been  known,  but  never  underflood,  become  by  ^f^,  andmuciv 
thefe  means  perfectly  btcUigible;  and  that  feveral  new  h6ti  ^^^' 
^are  found  to  be  thus  only  reducible  to  a  perkQ.  analogy  with 
other  iftfts,  and  to  the  iimple  principles  of  the  undulatory 

fvfiein. 
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rvftem.    It  it  prefamed,  that  hencefbrtfa  the  fecoiid  and  AM 
books  of  Newton's  Optics  will  be  confidered  as  more  liilly 
underflood  than  (he  firft  has  hitherto  been ;  but,  if  it  fflKmld 
appear  to  impartial  judges,  that  additional  evidenoe  is  want- 
ing  for  (he  e(laUiihment  of  the  theory,  it  will  becafy  to  enter 
more  mtnutelj  into  the  details  of  varioas  ezperimentsy  and  to 
(how  the  infaperaUe  diAcolties  aUending  the  Newtoiuan  doc- 
trines which,  without  neceffity,  it  would  be  tedious  and  in- 
vidious to  enumente.    The  merits  of  their  author  in  natnnl 
philofophy,  are  great  beyond  all  conteft  or  companion ;  his 
optical  difcovery  of  the  compofition  of  white  lif^t,  would 
alone  have  immortalifed  his  name;  and  the  very  argoments 
which  tend  (o  overthrow  his  fyftera,  give  the  ftrongeft  proofs 
of  the  admirable  accuracy  of  his  experiments. 
Esperfmnt  m        Sufficient  and  decifive  as  thefe  arguments  appear,  it  cannot 
*  fc^li**!!^    ^  Superfluous  to  feek  for  further  confirmation ;  which  may 
ov^t  tA  exhibit  with  confiderable  ccmfidence  be  expeded,  from  an  experimoift 
^i^(or<<oB-         very  ingenioufly  fuggefted  by  Profeflbr  Robifim,  on  the  r^ 
fradion  of  the  light  returning  to  us  from  the  <^>pofite  maigins 
of  Saturn's  ring ;  for,  on  the  corpufcular  theory,  (he  ring 
mud  be  confidcrably  diflorted  when  viewed  through  an  achro- 
matic prifm  :  a  fimilar  diflortion  ought  alfo  to  be  obferved  in 
the  difc  of  Jupiter ;  but«  if  it  be  found  that  an  equal  deviation 
is  produced  in  the  whole  light  rcHected  from  thefe  planets, 
there  can  fcarcely  be  any  remaining  hope  to  explain  the  aflfec- 
tions  of  light,  by  acomparifon  with  the  motions  of  projediles. 


IV. 

Jn  Analijfis  of  a  Mineral  Suhftance  from  North  America,  con* 
taining  a  Metal  hitherto  unknown .  5j^  Charles  Hatchet  T, 

(Concluded from  Page  138  J 
H. 

The  white  pre-    JL  HE  white  precipitate,  when  diftilled  witli  four  parts  of 

^^'^^^Y*^j"'*fulphur,  remained  pulverulent,  and,  from  white,  was  only 

tillation  of  the    changed  to  a  pale  a(h  colour. 

fulphuric  and  Nitric  acid  was  digefted  on  the  powder,  and,  being  heated, 

afforded  fome  nitrous  gas;  after  this   the  powder  became 
white,  and  in  every  rcfped  recovered  its  original  properties. 

Before 
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I- 

BcAire  I  conclude  this  fcflion^  I  mull  obfen'e,  that  when  The  precipitates 

ihc  olive-green  precipitates,  obtained  by  pruffiate  of  potafti,  °y  P'"^'  P*''- 

were  digested  in  an  alkaline  liivivium,  tliey  were  decompofed ;  by  humid  alkali, 

for  the  alkali  combined  with  the  prullac  acid,  and  with  afmall  ^**'^^  ^  ^P, 

the  pr,  acio  aiM 
part  of  the  white  matter;  but  the  greater  part  of  the  latter  ^  lii^j^ofjij^ 

remained  undiiTolved,  in  the  fame  whites  ftocculent  (late  which  ^*"*«  matter. 

was  noticed  when  the  alkaline  combinations  were  mentioned. 

The  orange-coloured   precipitates,    formed  by   tin^rc  of 

galls,  were  alfo  decompofed  when  digeftixl  in  boiling  nitric 

acid ;  and  the  white  matter  was  recovered  in  its  original  (late. 

§  IIL     REMARKS. 

The  preceding  experiments  Jliew,  that  the  ore  which  Im?  P^f-    The  ore 
been  analyfed,  confifli  of  iron  combined  with  an  unknown  thicrpAm  of 
fubflance,  and   that  the  latter  conflitutes  more  tlian  three-  the  white  mac- 
fourths  of  the  whole,     Thi,^  fubftance  is  proved  to  be  of  a  ^["     ._  .     ^ 

•  ,  The  Utter* J  m«« 

metallic  nalttre,  by  the  coloured  precipitates' which  it  forms  tAjjicj  for  it  it 
with  pruiliate  of  potaRi,  and  with  tin6lurc  of  gafls ;  by  the  P'«H>*  ^y  P"*f- 
cffe^s  which  zhw  produccsi  when  immerfed  in  the  acid  folu-  gjHj'  mdby 
tions;  and  by  the  coluiir  which  it  communicates  to  phyfphate*'nc*  ^n*^  *'«p- 
of  ammonia^  or  rather  to  concrete  phofphoric  acid,  when  melt-  ^,y  fufijn/ 
cd  with  it. 

Moreover,  from  the  experiments  made  with  the  blow-pipe.  It  »i  of  difficult 
it  feems  to  be  one  of  thofe  metallic  fabllances  which  retain  *«*^"^***''» 
oxigen  w^ith  great  obAinacy,  and  arc  therefore  of  difficult  re- 
dudioti. 

It  b  an  .acidifiable  metal;  for  the  oxide  rcddetis  litmus  «"*  •^**'^fi***'^ 
fftper,  expeU  carbonic  acid,  and  forms  combinations  with  the 
&xtd  alkali*.     But  it  is  very  ditferent  from  the  acidifiablc  me^ 
tals  which  have  of  late  been  difcovered;  for, 

I <  It  remain:,  white  when  digcfted  with  nitric  acid ,  Diffcn from  all 

2,  It  is  foluble  m  the  fulphuric  and  muriatic  acids^  and^^/g^j^gfji^^jQ ' 
forms  colourlefs  folntions,  from  which  it  may  be  precipitated,  the  propciticj 
in  the  ftate  of  a  white  ftocculent  oxide,  by  zinc,  by  the  fixed  ^^^  *o"™^- 
alkalies,  and  by  ammonia.     Water  alfo  precipitates  it  from  the 
fulphuric  (blution,  in  the  (late  of  a  fufphatc, 

3.  Pfulhate  of  potalh  producei  a  copious  and  beautiful  olive* 
green  precipitate. 

VolU,— JvtY,  IS02.  N  ♦.Tinaurc 
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other  fabftanoeiy  whkfa  are  now  oonfidered  st  fiaph^  friitd^ 
Hwe,  and  diftinA  bodies*  will  befimnd  to  beoof^MMpdt.  Yet 
I  onljT  eotcrtBin  and  ibie  thit  opitiioQ  at  a  pfofaabilitj;  fx, 
until  an  advanced  flate  of  cheakal  ktMndoigt  IhaU  evaUa  aa 
to  compoTe,  or  at  leaft  to  deconpofe,  thefe  ]bodiei^  each  auift- 
be  cia(M  and  denominated  as  a  fafctance>Wgea<riiL.  Cooftt- 
derii^y  therefiKO,  Ifaat  the  melal  which  has  been  fnammH  U 
fo  veiy  dilierent  from  tfaofe  hitherto  diiboverady  k  appeared 
proper  thatitflioiikl  he  diAinguiAied  bjr  a  peculiar  aaaM;  and, 
haying  confalted  with  feveral  of  the  eminenl  and  i^geniooa 
chemifts  of  this  coontr/*  I  have  been  indoced  to  give  it  the 
name  of  Columbiiim. 

POSTSCRIPT. 

It  appears  proper  to  mention  fome  i^iTucoeisfuI  atlempU 
which  I  have  lately  made  to  reduce  the  white  oxide. 
Redaaioo.  The.    Fifty  grains  were  pal  mto  a  crucible  coated  with  cfaaicoal; 
m MiWbhick-  ^^  beuig  covered  with  the  fame,  the  crucible  was  dofdjr 
ened  by  the  _    Uited,  and  was  expofed  to  a  flrong  heat,  m  a  finall  wind  fur- 
^^^^^  ^^nace,  during  about  ooehoor  and  an  half.    When  the  cmcailp 
was  broken,  the  oxide  was  found  in  a  pulverulent  flate;  and, 
from  white,  was  become  perfcdly  black. 
The  pho(phuieU     In  order  to  form  a  pl^^fphuret,  fome  phofphoric  acid  was 
poured  upon  a  portion  of  the  white  oxide;  and,  being  eva- 
porated to  drynefs,  the  whole  was  put  into  a  crucible  coated 
with  charcoal,  as  above  defcribed.     The  cracible  viras  then 
placed  in  a  forge  belonging  to  Mr.  Chenevix,  and  a  llrong 
heat  was  kept  up  for  half  an  hour. 

The  inclofed  matter  was  fpongy^  and  of  a  dark  brown ;  it  in 
fome  meafure  refembled  phofphuret  of  titanium. 

After  this  we  wiftied  to  try  the  effeft  of  a  ftill  greater  heat ; 
but  in  this  experiment  the  crucible  was  melted. 

The  above  experiments  fliew,  that  the  white  oxide,  like 
feveral  other  metallic  fubftances,  may  be  deoxidated  to  a  cer« 
tain  degree,  without  much  difHcuIty,  but  that  the  complete  re- 
dudlion  of  it  is  fiiU  far  from  being  eafily  cfteded. 


V.  On 
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On  the  Fffcd  qfSouml  ul>on  the  BarotMter.  Bj/  .?»>  Hknuy  C. 
Englkfield,  Bart,  F.  IL  S\  (from  the  JourfuiU  nj  the 
Eoyul  Inftiiuiim,  So.  9.J 

UURING  the  time  I  fpcnt  al  Bru(Ibl«  in  llie  year  1773  and  Whether  the  bi- 

177  4^,  it  occurred  to  me,  Umt  ihe  ertea  of  found  m  the  baromc-  /^''"L^fo^^^^^ 

ter  had  not,  to  my  knowledge,  been  attended  to ;  and  that  it  rous  tiodulatba* 

was  by  no  means  certain,  whetiier  dial  inftrumenl  \*as  capable 

of  being  fenlibly  affeded  bv  thofe  clalHc  vibrations  caufcd  in 

the  atmofphere,   by    the  percuilion  of  a   fonorous  body.     I 

thought  the  'dea  worthy  of  being  purfued^  and  tlje  means  of 

making  fatisfaclory  experiments  wero  moA  opportunely  in  my 

power. 

The  found  of  a  very  large  bell  appeared  lo  me  tJje  moft  The  bell  prtftr- 
powerful^  and  at  the  fame  time  to  be  approaclied  with  tlie  ^^  ^"^^  e»p«n. 
greuteft  lucunty  and  ealc  lo  the  oblerver.  The  explohon  oi 
artillery^  besides  the  very  difagreeabte  fmokcand  danger  of  the 
recoil,  might  be  ohjeded  to,  on  account  of  the  fudden  produc- 
tion of  clailic  and  h«^led  vapour,  which  mightj  independent  of 
the  found,  rnllanlancouny  alter  ihc  ftatc  of  the  atmofphere, 
and  thereby  lead  the  obfervcr  into  very  great  and  una\  oidable 
errors. 

Every  one  who  has  been  in  the  Low  Countries  rauft  know,  Largt bdttTntb 
that  very  large  bells,  and  immenfe  numbers*  ot  ihem,  are  the  ^'"^^f^^^* 
pride  of  their  churches ;  and  that  they  arc  rung  quite  out,  not 
toiled,  OD  every  great  feflivah  The  great  bell  of  the  collegiate 
church  of  St,  Gudula,  at  BrulTels,  weighs,  as  I  was  told,  fix- 
teen  tlioufand  pounds^  and  on  this  1  determined  to  found  my 
experiment. 

Two  objections  only  could  be  made  to  the  refult  of  tiiis  ex-  Whether  thefe 
perijnent,  ibe  one,  that  the  motion  of  the  bell  might  caufe  a  vi-  J^"^^,^^f "" 
b  rati  on  in  the  walls  of  the  building,  which  would  hinder  the  ij$»utmg  ih« 
placing  tlie  barometer  in  a  ftute  of  repolc ;  the  other,  that  the  k*^»*^<*»<*8  «  ^  \ 
fwinging  fo  large  a  raafs  with  a  confiderable  degree  of  velocity, 
might  of  itfelf  agitate  the  air  fo  as  to  caufc  vibrations  in  the 
in  e  re  u  ry  tot  a  1 1  y  i  ndep  enden  t  of  fou  nd , 

The  ftrength  of  die  wallx  oi  ih/-  ik'«  plu^  and  the  manner  of  Ohferfit.oo*, 
hanging  the  bell^  which  was  contained  in  a  Immc  of  timber, 

founded 
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h  founded  on  a  ftrong  vault,  and  totally  independent  of  tiic  wall 

of  the  (leeple,  might  alone  have  anfwered  the  firil  of  Uicfe  ob- 
jeftionsj  but  happily  a  moll  complete  and  fatisfaclory  anf%ver 
to  both  of  them,  vi^as  furniflied  by  the  manner  in  which  the  bell 
was  rung. 
Prepwtiion  for        A*  the  bcl)  was  to  ring  out  full  in  an  in(lant»  at  a  Ggnal 
€xpcrimeot,        given  from  below,  it  is  necelTary  to  have  it  in  motion  fome 
time  beforehand ;  and  during  that  lime,  the  clapper  is  fixed  to 
■  ^  one  Me  by  a  ilrong  ftick  crofftng  the  mouth  of  tlie  bell,  which, 

^^^m  at  the  iignal,   k  pulled  out  by  tfie  hand  of  a  perfon  placed  for 

^^^B  that  purpofe.     If  then,  our  barometer  the  wed  no  variatioD 

^^^H  during  all  thi^  time,  we  were  abfolutely  certain  that  whatever 

^^^B  motion  was  perceived  afterwardij^  was  wholly  owing  to  the 

^^^H  found. 

^^^B  Mr*  Ptgott,  who  was  then  at  Bruflels,  was  kijid  enough  to 

^^^P  lend  me  one  of  his  barometers,  made  by  Ramfden,  and  his  foit 

H  made  the  following  obfervations  jointly  withmyfelf: 

"Vvrtlive*  At  two  o'clock  in  the  afternoon  of  the  1ft  of  November 

1773,  we   went  into  the  northweft  tower  of  St,  Gudnla's 
^U  church>  and  having  fixed  the  barometer  firmly  in  the  opening 

^^^^  of  a  window,  not  above  feven  feet  from  tlie  bottom  of  the  belJ, 

^^^B  we  waited  quietly  for  its  ringing. 

^^^B  The  height  of  the  mercury  before  tlie  bell  began  to  fwing, 

^|IP  as  obferved  by  Mr.  Pigott,  was  29.4-78  inches.     The  bell  be* 

mg  in  full  fwing,  no  alteration  whatever  was  perceptible. 
The  mtreury         The  inl^ant  that  the  clapper  was  loofed  tlie  mercury  leaped 

was  elevated  by  ^p   ^nd  continued  that  fort  offprinEins  motion,  at  every  ftroke 
the  found  Ota        *'.       .  ,     .         ,  ,     ,      -        ^^  ,  \         r  .      l    n 

litgc  bell«  ^^  ^^^  clapper,  durmg  lire  whole  time  of  the  rmgmg  of  the  bell. 

_  Thefe  were  our  obfervations : 

During  Ore  ringing  of  the  bell,  Mr.  P.       -     29A69 
During  the  ringing,  by  myfelf 

Highen 29  Am 

Loweft  --,-.•    2d.474 

Higheft 29.4S2 

Loweft  -         -         -         -         -         -29,472 

Thcfc  obfervations  were  made  witli  the  greateft  attention  ; 
ftnd,  confiderini^  their  delicacy  and  the  difficulty  of  obferving, 
agree  very  nearly.  They  appear  to  give  from  6  to  10  thou- 
fandths  of  an  inch  for  the  efTccl  of  this  found  on  the  barometer. 
It  is  to  be  obferved^  that  Mr,  Figoltt  in  general,  cilimated 

the 


1 
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Che  height  of  the  mercury  about  5  thoufandths  lower  than  my- 
felfp  which  brings  our  oblervations  to  a  very  near  agrcsetnent. 

The  following  obfervations  prove  this; 

On  the  top  of  the  lower,  Mr.  P.        •         -  29,"1.24 

Ditto,  by  me          ,         *         .         .         .  29.1.30 

At  the  foot  of  the  tower,  Mr.  P.      -         -  29 .63d 

Ditto,  by  me 29*6^2 

In  the  court  of  the  Engli(h  Nuns,  by  Mr.  P.  29.676 

Ditto,  by  me           .         -         -         .         .  29.682 

And  I  fliould  think  that  the  difference  of  eyes  may  frequently 
c&nte  fuch  a  variation  among  ditfcrent  obfervers;  at  leaft  in 
delicate  obfervations,  U  will  be  always  prudent  to  make  the 
experiment. 


ISS 


NOTE  BY  DR.  YOUNG. 

THESE  ohfervations  appear  to  agree  too  well  with  each  ObferTatiooiBf 
other,  to  allow^  us  to  doubt  of  their  accuracy.  It  therefore  be-  Yownf. 
comes  ncccffary  to  inquire  into  the  cautes  of  the  different 
heights  of  tlie  barometer.  U  h  indeed  barely  poffible,  that  a 
fudden  i!rokc  of  the  clapper  on  the  bell  might  produce  a 
greater  agitation  of  the  building  than  the  preceding  alternate 
motion  of  the  belt  ilfelf:  but  this  explanation  cannot  be  called 
fatisfaflory.  It  is  certain,  that  there  was  neither  more  nor  lef^ 
air  in  the  tower  while  the  bell  was  foundings  than  while  it  was 
lilent;  the  mean  denfity  of  th*?  air  couki  tlierefbre  not  have  The  mean  den- 
been  changed;  and  if  the  alternate  motions  of  the  particles  of ''^^^  of  the  air 
air  which  conftitute  found,  had  taken  place  by  equal  degrees,  changed, 
and  with  equal  velocities,  in  each  oppofite  dire6!iorj,  there  is 
no  reafon  to  foppol^  that  the  increafe  of  prelTure  on  the  furface 
of  the  mercury,  at  one  inflant,  could  have  tended  to  raife  it, 
more  than  the  decreafe  of  preHbre,  in  the  oppofite  ftate  of  the 
undulation,  would  have  deprefled  it.  But  the  fame  con fe-Jf  the  motion  of 
quence  dt^es  not  follow,  if  we  conceive  the  motion  of  the  air,  niorer»»?J^iii 
in  advancing,  to  be  more  rapid,  but  of  ftiorter  continuance,  of  return  in  rbc 

than  its  retro^ade  motion.     For  if  the  v%'ind  blew  for  one  hour  "»*<^ »)«»««»•*« 

"  „  .  Ill*   wouiui  ciAve  tn€ 

with  a  velocity  ot  4,  and  the  fame  atr  returned,  m  the  courfe  eflicaefa  pref* 

of  two  hours  with  a  velocity  of  2,  an  obilacle  upon  which  it'*"** 

had  aded  in  both  directions  would  not  be  found  in  its  original 

place;  ibr  the  a^ion  of  the  wind  upon  an  objiacle  is  as  the 

fquare 


wfnn  oinie  iuuuij'f  and  I 

'  thedifierenoeoCibioe.    Itittfavdbieaifytoliipinfc^llHliiw 

bwofthebdl't  YibnUioawasmtlibcspmmcBifi^  dot 

the  «ir  advpooed  towards  tbeiianMiicler  witha  greater  velocity 

than  it  receded,  although  for  a  fliorter  time;  and  thai  faeoca 

the  whole  e£fe6t  was  the  fiuneas  if  the  mean  pralareofllieoi^ 

Tbsthvflii^  had  been  increafed.    Soch  a  law  night  eafilj  refidt  from  a 

^^fotflj^fT..^  ^"twoation  of  a  more  rq^olar  principal  vihntioD  with  one  or 

▼ihiadftRH com- more folNNrdinate  ones,  mdiffereiitreiatioDs;  andfimilarcafiBi 

^^^^  ^  may  fometimes  be  obferved  in  the  vihratioot  of  chords.     Here 

we  find  afligfat  degree  ofrepalfion,  in  oonfbqoence  of  the  a* 

SGflit  wpnlfionsdolationt  of  an  daftic  medium.    Dr.  Hoohe  attempted  to  cs- 

u!^i^M.  plain  the  phenomena  ofattiaaion  by  means  of  fimihvirodak. 

■flu.  tions  of  an  ether,  which  he  fappofed  to  be  the  medium  fenring 

^i'm!  *^'**  *®  commnnication  of  heat;  bat  itmnfi  be  confefled,  Oit 

^      the  conjedare  has  little  appeaiaace  of  piobafailitj. 


VI. 

a  Conrejpattdaa* 

To  Mr.  NICHOLSON. 
S  I  R, 

ZxpanfiiMi  of  1  VENTURE  to  ironble  you  with  a  few  remarks  on  a  phe« 
by^ekaridtv"  Domenon  in  chemiflry,  the  expanfion  of  carbonated  hidrogen 
not  T^  explain- gas  on  the  eledric  fpark  being  pafled  through  it.  None  of  the 
^^*  explanations  of  this  circumflance  which  I  have  met  with,  ap- 

pear to  me  to  be  fatisfadory ;  and  I  have  ilated  a  few  ot^eo- 
tions  which  occurred  to  roe  on  coniidering  them.  If  you  think 
them  of  fafhcient  weight  to  fill  a  comer  of  your  ably-conduded 
Journal,  fome  correfpondent  of  greater  abilities  may  perhaps 
give  a  new  explanation  of  the  fadt.  But  if  you  think  thCT 
beneath  your  notice,  and  unworthy  of  a  place  among  the  ex- 
cellent communications  witli  which  your  numbers  are  filled,  I 
have  only  to  beg  that  you  will  pardon  the  prefumption  of  a 
vary  young  chemifl,  who,  by  this  firfl  attempt,  has  perhaps 
on!)  expofed  his  own  ignorance. 

I  am.  Sir, 

Your's  with  much  refped, 
EdiA.  Junes,  1802.  G.   H. 

On 
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triCJty. 


On  the  Ejpaiijwfi  'ir  larbfinuicd  Hidrngcn  Gm, 

This  h€i  was  iirll  obfcrved  by  Dr.  Auflin.     On  palling  the  Dr,  Auftin  * 
elcflric  fpark  thrguijh  a  quantity  of  carbonated  bidrogcn  £;as,  »''f">«<i  t^ut 
he  lound  diat  the  gas  wa^i  permanently  dilated  lo  more  inan,seipajided  t© 
twice  its  original  bulk.     He  concluded  that  this  remarkable  *^*?"H«  ^1  ^^^^ 
cxpanfion  cotild  only  be  owing  to  the  evolution  of  brdrogen 
gas.     Upon  burning  the  air  thus  expanded   in  oxigcn  gas,  he 
ffiund  tliat  itrecjuired  more  oxigcn  for  its  combufuon  than  an 
equal  quantity  of  carbonated  bidrogen  gas,   which  had  nut 
been  expanded  by   the  cle^ric  fpark.     An  addition  therefore 
fmd  Uxn  made  to  the  combujlihte  matter ;  for  tlie  quantity  of  oxi- 
gen  necelfiirv  to  complete  thecombui^ion  of  any  body*  is  al- 
ways proportional  to  the  quantity  of  that  body.     He  con*  Hi*  theory  tli^t 

eluded  from  ibefe  experiments,  that  be  had  decompofed  the  ^'^'^^  '*'  ^*'^"»- 

^  .  ,  gcnaadaiofe* 

carbon  which  had  been  difToIvcd  in  the  hidrogcn,  and  t!:at 

carbon  was  compofed  of  hidrogen  and  azote,  fome  of  which 
was  always  found  in  the  vefTel  after  the  combnftion. 

If  Dr.  Anfliii  had  more  attentively  confidered  the  circum-  Objcftloni. 
fiances  of  tliefe  experiments,  he  would  probably  been  pre- ^'**'**^^^  *^'^ 
vented  Irom  drawing  tins  condiiiion.     T/ie  (quantity  ofcomhuf  more  combuAi- 
tibk  matter  fmd  been  increafcd.     Now,  if  tlie  expanfion  of  the  ^^<=  i^;*"  "rbon  5 
carbonated  hidrogen  gas  was  owing  merely  to  the  decompO'  [$  not  men 
iition  of  carbon,  no  Uch  increafe  ought  to  have  taken  place,  ww^'^nt^  «otff, 
but  rather  the  contrary  ;  for  the  carbon,  which  was  itfelf  a  j^jj  „,^ 
combuflible  fubflance,  was  refolved  into  two  ingredients,  hi- 
drogen and  azote,  only  the  tirll  of  wliich  burnt  on  ihe  addi- 
tion ofoxigcn,  and  the  application  of  heat.     And  bcfides,  if 
the  carbon  had  been  refolved  into  hidrogen  and  azote,  the 
produfl  of  the  combutlion  could  only  have  been  a  greater  quan* 
tity  of  water,  witli  a  reliduura  of  azote;  for  the  hidrogca 
evolved  by  tlie  dilatation  of  the  carbonated  hidrogen  gas,  com- 
bining with  theadditionaloxigcnj  mu(l  have  formed  an  addi- 
tional quantity  of  water.     But  it  is  a  fad,  vv  hich  the  Do6lor 
<1qcs  not  feem  to  have  attended  to,  that  befules  water,  airbo' 
uic  acid  gas  b  produced  from  the  combuflion  of  the  expanded 
carbonated  hidrogen.     Whence,   then,  comes  the  carbonic 
acid  gas  ? 


Mr.  Henry* 
great  accuracy,  found  that  he  was  correct  with  regard  lo  tiie  J**""*^  ^**"  ^^^ 


who  repeated  Dr.  Au din's  experiments  with  ^*'*  Hcnrj- 

found  that  l\ 
'  cxpinAoii  ti 


Fhilof*  Tranfaa* 
4 


IVJl. 


increafe 


L^ 
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Ifodiiccd  by  hU 
«lrofeu  from  de- 
C««Dpafed  water* 


But  thit  difco* 
very  doet  noc 
jccount  for  the 
jrreaccr  qujntiry 
cif  4<Jgen  rt- 
^lusred  CO  burn 
the  exploded 


incrcafe  of  combuAibtc  matter.  He  Mo  fotind,  that  iha  cx« 
parviion  could  not  be  carried  beyond  a  certain  point,  about 
twice  the  original  balk  of  the  gas*  Upon  burning  feparatdy 
by  meitns  of  oxigen,  two  etjual  portions  of  carbonated  hkdro- 
gen  gas,  one  of  which  had  been  expended  by  electricity  to 
twice  its  original  bulk,  the  other  not^  he  found  that  eacb  of 
them  produced  precifely  the  lame  quantity  of  carbonic  acid 
gas ;  a  proof,  that  tlie  carbon  in  both  remaiiied  ibc  ^me^  and 
that  the  hidrogcn  could  not  have  been  produced  from  it*  He 
concluded  therefore,  that  the  evolution  of  the  bidrogen  is  pro* 
duced  from  the  decompolition  of  iJie  water  with  which  hidro* 
gen  is  always  more  or  lefs  impregnated  ;  to  prove  which^  he 
look  hidrogen  ga5,  from  whidi  he  expelled  as  much  w^ter  as 
pofliblc,  and  found  that  the  ele^ric  fpark  produced  a  very 
fmall  dilatation  ;  but  on  admitting  a  drop  or  two  of  water,  the 
expanfion  went  on  as  ufuaL  It  l!^  eaiily  feen  how  this  de< 
compofiljon  is  effeded.  Carbon  at  a  high  temperature  has  a 
greater  affinity  for  oxigen  than  hidrogen  gas ;  when  the  tetn- 
perature  is  ralfed,  therefore,  by  the  eleclricfpark*  the  carbon 
unites  with  the  oxigen  of  the  water,  forming  carbonic  acid  gas, 
and  the  hidrogcn  is  evolved.  As  to  the  azote,  it  mu(l  ha%'e 
been  produced  from  the  admilBon  of  atmofpheric  air  into  thq 
procefs. 

Although  this  theory  of  Mr*  Henry  feeras  to  prove  the  pro. 
duftion  of  hidrogen  from  the  decompofition  of  the  water  con* 
tained  in  the  gas ;  flilf,  however,  it  is  no  more  able  to  ac^ 
count  for  the  increafe  of  combuftrble  matter  than  that  of  Dr. 
Auftin.  When  the  gas  is  dilated,  hidrogen  and  oxigen  are 
evolved  from  the  water.  The  hidrogen  goes  to  increafe  the 
bulk  of  (he  ga^,  and  the  oxigen  unites  with  the  carbon.  £x« 
panded  carbonated  hidrogen  gas,  then,  contains  hidrogen, 
carbon,  and  carbonic  acid  gas.  In  combuftion,  the  evolved 
hidrogen,  in  order  to  form  water,  requires  a  quantity  of  «<!• 
ditional  oxigen,  precifely  the  fame  as  that  with  which  it  wa« 
combined  before  decompolition  of  the  water  :  and  on  the  other 
hand,  the  carbon  requires  precifely  the  fame  quantity  lefs,  a$ 
pari  of  it  is  already  rendered  incombuftible,  by  being  com« 
bined  with  the  oxigen  of  the  water.  Therefore,  according 
to  Mr,  Henry's  theory,  a  quantity  of  expanded  carbonated 
hidrogen  gas  requires  the  fame  quantity  of  oxigen  for  it$  com- 
buflion,  as  an  equal  quantity  that  has  not  been  expanded  s 

and 
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mnd  confequcntly  tliey  bath  contain  the  feme  quantity  of  com* 
Euftible  matter  ;  for  in  proportion  as  the  comb  ail  ib!e  matter 
is  iucreafed  by  the  formation  of  hidrogen,  in  the  lame  pro- 
portion it  h  diminished  by  the  formation  of  carbonic  acid  gas. 
But  this  h  obfcr\  cd  to  be  contrary  to  jaft ;  for  carbi»nated  hi- 
droj^en  gas  when  expanded  does  aOually  contain  more  com- 
bailible  matter  than  before  its  expanfion.  It  would  appear 
then,  that  a  fatisiadory  explanation  of  this  increafe  of  com- 
buiHblc  matter  has  not  yet  been  given. 

G.  H. 
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Vlf. 

A  ikw  Froctfs  for  daying  Sui^ars,  propofed  hfCiT,  Hapel* 

Lach^naie,  Chief  Apoikcary  tf  the  MiUtan/  llnfpitaU  of 
Guaduhiipe^  to  the  Agent$  of  the  ConftUs  qf  the  Fitnch  Bepuh* 
Ik  in  ike  Windward  Jjiaads  *. 

^£ING  called  upon  by  the  fcicntiBc  miilion  confided  to  me  Intrwiudloa. 

by  the  Government,  to  employ  myfclf  in  every  kind  of  re- 

fearch  which  may  prove  interefting  to  the  cultivation  and  pro- 

duflions  of  this  colony,  I  have  thought  it  my  duty  to  endea* 

voar  to  dtfcover  a  fimpte^  eafy,  and  clicap  method  of  dif- 

penling  with  the  pottery  which  is  ufed  in  ilie  fabrication  of 

clayed  fugarf. 

There  was  even  an  urgent  neceility  that  I  fhould  dire£l  my  Wint  of  Pin* 

attention  to  thefe  objects,  becaufe  moft  of  the  proprietors  of ''^  tl^ymg  fj*- 
.  .  ,  ,  gars  m  St.  Di*- 

thefe  colonics  being  at  this  moment  in  want  of  tlic  forms  and  miugo, 

pots  hitherto  confidercd  as  indifpenfibly  necefPary  for  the  clay- 
ing fugars,  arc  obliged  to  wait  till  the  fmall  number  of  pots 
Ihey  poffefs  (hall  be  cleared  of  the  fugar  they  contain  before 
they  can  fabricate  more. 

The  delays  occafioned  by  this  inconvenience  are  the  more  obvloo fly  pfp- 
prejudicial   to  the  inhabitants  in  general,  becaufe  they  ^rc  ^ "      '  ***  5'^^*' 
obliged,  on  thisaccount^  to  defer  cutting  their  canes  when  at 
the  mofi  advantageous  time  of  their  growth  ;  and  as  they  can- 
not perform  this  at  the  moft  favourable  feafon,  their  lortes  are 
in^ilcillable  by  fuffering  the  canes  to  grow  old,  and  finifbing 


•  From  the  Antulcs  dc  Chimie,  XL.  T3, 


their 


IBS  V^  r««esTC  warn  muntmm  •«•«•• 

i  «Ub  wht  dMj  w(mU  bm  jUhd  if  dMy  I 


bcencmtia  I 

Wbifetb»raftmIadoiidiiBiiriil«dKinMnliateitf^^  it 
hu  sn  intomo  ca  the  ^tgemt  of  the  fnocee^i^  lliooCv  a  L 
have  obfarfcd,  hkL  reodBn  ifadr  afhrMnement  led  Ipcodf. 
And  by  tiUi  aetas  it  txpofet  the  iuBKr  of  natkMal  phmte* 
tions  to  fiul  ia  pajnent  of  die  termi  erf*  tear  locilicMi. 
ZtpeffoxBii  Ac     I  ihall  not  dwdl  apon  te  Yumn  espflrimeufci  I  mads  he* 
•  WW  pncdi,    ij^^  ^y  facceTs  was  complete,  bat  ftuJI  confine  rayfdf  to  tbofe 
meann  which  have  bed  fucceeded  with  me,  and  to  whkb  I 
nava  ooaaaea  bwMv  i^t  taa  laMaQaeaa  aiacsioe  av  aw  laaii^ 
work. 
ftr  dlfpeftng  the      j^  procefs  confifts  in  dtfpofing  the  fugar  in  receptacles  rf 
cityeA  ill  kuse     12*957  cobic  fiset,  each  containing  36  ordinary  formi!,  aad  to 


clay  it  in  thefe  fame  receptacles,  of  which  I  (ball  proceedto 
give  a  defcriptioo  : 

^^  ^^kL^        ^^  priority  of  the  method  whi<3i  I  propofebdoogi  Ip  Cits. 

cfacrie  at  Pvis»  Boucberie,  who  firft  adopted  it  in  their  refinery  of  Bercy  near 
Pkris.  Tliey  were,  as  far  as  I  know,  the  firfl  vHiocQiifiniQadI 
veflUs  toclay  the  raw  fngars  they  received  from  our  colbniea 
previous  to  their  refining  them.    But  though  this  invention  u 

■"^j*"g[°J**^y  undoubtedly  theirs,  I  alfo  have  a  claim  as  to  the  degree  of 
improvement  which  their  vefTel  did  not  poffefs,  but  which  I 
have  given  them  by  rendering  them  more  convenient,  advan- 
tageous, and  economical  *. 

D^ption  of        Tiie  veflels  of  Citizens  Boucherie  were,  as  nearly  as  I  can 

CitiMMBott'-    recoiled,  about  13  or  18  inches  deep,  and  five  feet  wide. 

cherit.  They  were  fquare,  and  the  bottom  of  each  was  perforated 

with  a  great  number  of  fmall  holes  for  the  difcharge  of  the 
fyrup,  which  fell  into  a  fecond  vefTel  lefs  deep,  but  of  the 
fame  dimenfions  as  the  others  as  to  their  width.  This  fecond 
veffel  was  lined  with  thin  metallic  plates,  of  an  alloy  invented 
by  Mr.  Hiikerdcau,  a  Spanilh  chemifl.     The  upper  vefTek 

•  I  attended  their  operations  in  the  year  1784,  before  I  came  to 
this  colony.  I  had  alfo  the  advantage  at  that  time  of  giving  feveral 
h^lui-es  in  their  eftablifliment  to  fomc  cultivators  of  St*  Domingo 
and  other  fugar  i(landt»  to  facilitate  their  knowledge  of  the  doc- 
trine and  proc^^es  of  that  intertfling  manufa^ure  which  they  fre- 
quently vifitcd. ' 

were 


RfSe  fuppOTtcd  on  their  edges  by  a  level  and  firm  framing,  th^ 
infenor  vefiels  Hood  on  the  floor « 

Tlie  upper  veffeh  were  filled  wkh  raw  fugar  intended  to  chtrgcd  witli 
be  clayed,  which  was  firl^  well  divided  or  crumbled  in  order  *^**  i^g^^* 
to  it^  equal  diftribution.  This  was  levelled  and  comprcircd 
as  equally  as  poflFible,  to  form  what  we  commonly  cail,  the 
bottom  (ksjbnds).  Upon  this  lunfs  the  diluted  and  prepared 
earth,  properly  adapted  to  the  operation^  was  very  carefully 
poured. 

Though  this  proceG  may  appear  very  fimple  at  firft  fight.  This  fimple  pro- 


be 


crfi  iik  liable  t 


it  neverthelefs  prefents  difficulties  whith  could    fcarcely  uc  ^.^^jg^^^j, 

OAcrcome  in  that  manufadlory,  and  wliich  would  be  almoil 

jmpofliblo  to  furmount  in  ours,  w  here  the  men  employed  in 

thii  buGnefs  have  neither  the  underHanding  nor  the  Ikill  of 

Ihofe  of  Citizens   Boucherie ;  and  it  was  not  till    they  had 

pradifed  for  fomc  time  that  they  became  able  io  perform  it 

without  difficulty- 

The  firlt  oj>eration  in  which  a  failure  may  be  made  for  want  it  !■  difficult  to 

of  ikill,  is  that  of  levcllinir  witli  a  trowel  an  elaftic  furface  of '^^^|,*"**  f*^* 
^.   r  /.  ^ii-1-  ^  r.      Ti-       the  fujaf  in  the 

2^  Iquare  leeL,     The  lecond  u  to  comprets  equally  that  lur- targe  vcffd*, 

face  in  order  to  give  folidity  to  the  bottom,  that  tiie  diluted 

earth  may  extend  to  the  faitie  tlucknefs  on  all  fides,  and  find 

tliat  furtkce  fo  clofe  as  to  admit  the  penetration  of  the  water 

only. 

All  thofe  who  are  engaged  in  the  manufaOure  of  liigar  muft  Mlfthtevom 
beaw^are,  that  if  any  inequality  exills  in  the  levelling  of  tiie  ^^^'^^^^^^  **^ 
bottom,  the  wMter  which  gradually  leaves  the  earth  naturally  prtJlin^ 
flours  to  the  lowed  place,  where,  if  the  coropreflion  be  not 
every  where  the  fame,  the  water  insinuates  itfelf  into  the  molt 
por»iis  part ;  and  in  either  of  thefe  cafes,  this  fluid  being  con-  The  water  ftowt 
dn£lcd  with  the  earth  towards  a  finglc  puint,  is  cohered   in  to  the  lowe il 
fufhcient  abundance  to  difToIve  the  fugar  at  that  place,  and  f<,J^^,'h«  fa^Ir } 
form  what  is  called  a  foK  {un  rcnard.)     When  this  happens  the  wh'lf  the  i«ft  U 
operation  of  claying  fails,  for  it  is  known  that  the  portion  of  *^^^  "^   p^ri  id. 
earth  retained  at  the  fjrface  a£ls  little  upon  the  re II  of  the  mats 
of  fugar.     This  inconvenience,  which  occafions  a  great  lofs 
in  the  produ^^  ii  alfo  found  to  change  its  quality,  which  is 
worfe  on  ihisi  account. 

In  the  conilrudion  of  the  cafes  or  velTel*  of  Citizens  Bou-  Th*  fugviiim 
chcrie,  which  cannot  be  removed,  other  inconvenieucie^  are '^"'^'^  tiken  aut- 
ibund  which  do  not  exiH  in  mine.     One  of  thefe  \»  tfie  diffi- 
culty 


J 


..-».. -T.'-.-,.    -rVif^^^-ii,:^- 


qgO  At  *n  MWKttmam  touWAAB^ir  ctek. 


•^ 


Ifeftt  tbe  holes  b  Aeir  botfom  wb  tno  finril,  tviich  icadfan.  1 
then  lahte  to  be  Mtn^Bboi,  mi  the^pnoecft  to  liaW]|»  aij  ' 


(To  fe  e0wMetf  «i  diir  Miti,; 


vm. 

■■■■f  £4me,  wUkJbme  Ohftrvatimu  em  tku  Ski^tamx.    ^VL.Lt 

Com TB  DB  BooANoir*  MemhiBr  if  Ike  Rtj/d  tmd  Unwm 
SbdieUaqfLmde^L    TreM/Uiiti  from  Ae  Origimd,   eommm 

nicaM  fy  the  AmAor: 

yy^**  Gypsum,  or  the  fnl^teorBtie  deprived  oTwster^ii  a 

vMr  it  •  Mv  new  objeft  in  minerdogy :  fcarcely  has  the  fcienoe  at  jst 

ilJNft  ia  ■iaa-caft  a  glance  upon  Oit  (bhfiance,  and  none  of  its  OTflallme 

AriDs  have  hitherto  dccjv  determinedtf    Havng  had  o|ipoito* 

k^'^.>  nities  of  exanuning  ioBie  of  tbefe  KNTms^  aou  at  flie  nme  tone 

of  comparing  a  number  of  fpecimens  of  thb  fubfiance,  pro* 

cured  from  difierettt  countries^  I  felt  myfelf  induced  to  hj 

before  the  Public  my  obfervations  upon  this  fulled,  thinking 

they  might  contribnte  to  throw  fome  light  upon  the  nature  of 

feveral  flones,  with  wliich  we  are  not  yet   perfedly  ac* 

quainted. 

^pdaWta         The  primitive  fofm  of  this  fubftance,  which  has  been  defig* 

-' *  priliB wltfana- nated  by  die  name  of  Anhydrous  Sulphate  of  Lime  by  the 

•aguhr  hdeu     Abb^  Hauy,  is  a  redangular  paralelopiped,  as  had  been  pre- 

fumed  by  this  able  mineralogiil ;  but  it  does  not  appear  that 

this  paralelopiped  can  be  the  perfed  cube,  as  is  indicated  by 

the  habitual  form  of  the  cryftals,  which  when  moft  fimplej  is 

always  a  right  prifm  with  rectangular  bafes,  having  two  op- 

pofite  fides  broader  than  the  two  others  (Fig.  1,  Plate  XL), 

and  feems  equally  to  be  indicated  by  the  circumftances  which 

SUily  Mded*    accompany  diis  form.    The  mechanical  divifion  is  very  eaiy 

upon  all  the  fiures  of  this  cryfial ;  but  the  longitudinal  ftiaigfat 

fkces  prefent,  in  this  refped,  a  little  more  refiftance  than  te 

olliers. 

And  afterwards  iwifed  by  hinr. 

The 


^F   THE    AHHVDltOl^*    SPt^HAfft   OJ 

Yhe  broad  f;ices,  as  well  ?«  thofe  wliicli  terminate  this  rec-  LuAr? • 
tangular  prifm,  have  generally  a  very  brilliant  luilre ;  the  lon- 
gitudinal narrow  ones  fkces  are  duller,  and  very  frequently  flri- 
ated  in  the  direction  of  their  length.  The  broad  fides  arc  Ue- 
ftdes  cbaraOerifed  by  a  pearly  reflexion,  Cmibr  to  that  which 
is  peculiar  to  the  zeolite  ftilbite,  and  this  brilliancy  remains 
even  after  thofe  faces  have  been  divided  :  they  alfo  habitually 
exhibit  the  interfe^tion  {(fntrecroijfrmenij  at  right  angles  of 
the  joints  belonging  to  the  other  face*. 

Thiscrytlal  prefents,  along  its  longitudinal  edges,  a  decreafe  Sccondar 
which  replaces  each  of  thefe  fides  by  a  plane  unequally  in.  *^^™*'*^ 
dined  upon  the  adjacent  faces :  it  forms  with  the  broad  lides 
of  the  prifm  an  angle  of  130°,  and  of  IM)"^  with  the  narrow 
fides^  (Fig,  2.)     The  prifm  is  therefore  odaliedral,  and  lias 
four  edges  of  1 W^,  and  four  others  of  1 40**, 

Thefe  new  planes  frequently  join  each  other,  upon  the  nar-  HezAhednl 
row  tides  of  the  prifm,  and  they  then  convert  the  o€lalicdral  P^*"** 
into  a  hexahedral  form,  having  four  edges  o^  130**,  and  the 
two  others  of  100*^  (Fig.  3,)  The  pearly  fides  frequently 
then  continue  to  be  the  broadell ;  in  other  intlances,  the  fix 
fides  of  the  prifm  are  equal,  or  nearly  equal  with  each  other. 
I  have  not  yet  feen  any  fecondary  faces  placed  upon  the  ter- 
minal edges. 

The  cryftals  upon  which  this  defcriptjon  is  founded  arc  of 
confiderable  magnitude:  fomeare  more  than  an  inch  in  length. 
They  are  of  a  line  tielh  colour,  and  formed  part  of  one  of  the 
fpecimens  brought  from  the  Tyrol,  in   which  the  anhydrous  Foreigmdmif- 
fulphate  of  lime  is  mived  with  muriate  of  foda  or  common ^'^^*^"***^*** 
fait ;  but  as  thifi  fait  is  intirely  foreign  to  it,  and  only  inter 
pofed  between  iu  parts,  frequently  even  in  a  manner  that  is 
very  perceptible  to  the  eye,  the  form  of  thefe  cryftals  ought 
to  be  conlldered  as  being  really  that  of  tl)e  pure  anhydrous 
fulphate  of  lime,     Bcftdes,   1  have  feen  in  Mr.  Greville's  ca- 
binet at  London,  a  fpecimen  in  which  tht!>  lubftance  prefents 
eicaftly  the  fame  aipecl,  and  the  fame  colour,  and  wlirch  at 
the  fame  time  i^  totally  defliLute  of  fait.     In  this,  the  anhy- 
drous fulphate  of  hme  is  confufedly  intermingled  with  adinotc 
of  a  pale  green  co!our,  with  fonie  part«i  of  cupreous  pyrites, 
and  of  the  black  and  very  magnetic  oxide  of  iron.     The  loca- 
lity of  this  inlerefiing  fpecimen  has  not  been  preferved;  but 
there  ii  every  reafon  to  prefume  that  it  came  fiom  Sweden. 

In 


of  (gdj. 


GiMft  oT  or-      III  die  Tjiofefe  rp6ci9icM»  finikr^  t#  tlnift  whidi  dRmhd 

*^l  th«  cfyflsU  which  I  have  jiifldeicraied,  th^ 

iDoft  pert  AfeqgljF  engaged  end  applied  agaioll. ' 

CMffiageadi  other  in  different  direfliopi  I  ibnteoft 

ever,  are  inliifaUied.    But  at  laany  of  them  aie  aniled  bjriifikir 

koadilh  er  pearly  Acev  thcj  haiee  np  tarj  llroiy  adhgifinBi 

and  it  is  always  foflkieiitly  ea^  t0  fepMle  themwitfa  the 

i^6|«iri.  edgeofakaife.    The(e  fpeeiaieaf  freqatatly  eahihit  ha Aeir 

mais  mofe  or  lefs  confiderable  poftkins'^rpiiie  rnrnm—  fik| 

ieveral  of  their  cryfials  are  confiderably  tranfpaieot. 

ffMdk^fw  A  piece  of  this  fabftaxsce  which  I  pracnred  fisr  Mr.  GfacDeh 

Sy^7^^!?j$.v"c*  te  die  parpofe  of  analyfing  it«  exhibited  a  peeoliarily 

aoay  and         which  defienres  to  be  remarkod.    On  breaking  feiae  of  itt 

V^^  cryflals^   fnwU  needles  of  fulphuret  of  antittoiiy  were  pe&> 

ceived  within  it,  edhenng  for  the  moft  part  to  froall  gnwpt  of 

cryflals  of  quacts.    jNoI  a  trace  of  either  of  thefe  two  fob- 

flances  was  found  in  the  other  parts  that  were  fahyeOed  la 

aaalyiit:  diefiuae  was  the  cafo  with  the  carbonate  of  line^ 

which  Afr.  Kh4Nrodi  has  indicated  at  iVv  o^  ^  aaaiyis 

whadh  he  «ade  of  it,  asd  wUch,  undoubtedly,  was  Ukewith 

only  an  extraneous  or  interpofed  fubAance. 

Qms  IB  an*        In  like  manner,  in  the  (lone  of  Vulpino,  obferved  and  d^ 

other  peumen.  fc^j^  y^^y  accurately  and  carefully  by  Meflirs.  Fkariea  and 

Bellevue,  in  the  2d  Vol.  of  the  Journal  de  Phyfique  for  1798» 

the  anhydrous  fulphate  of  lime  is  mixed  with  interpofed  pai^ 

tides  of  quartz,  which,  according  to  the  analyfis  made  of  it 

by  Mr.  Vauquelin,  arc  in  the  proportion  of  Vvv  to  its  whole 

mafs.    I  am  indebted  to  the  firiendfiiip  of  Mr.  Fleariea  for 

two  fpecimens,  which  prefent  two  diflind  varieties  of  thb 

tntereding  (lone. 

One  of  them  is  of  a  good  blue  colour>  is  partly  of  a  very 
fine  Tandy  grain,  and  partly  coarfer  and  lamellated  :  it  greatly 
refembles  the  carbonate  of  lime  known  by  the  name  of  faline 
marble.  An  immenfe  number  of  fmall  laminse  are  obfervable 
in  it,  which  crofs  each  other  in  different  diredions,  and  aie 
found  by  the  magnifier  to  be  perfectly  redangular. 

Tlie  other  is  of  a  darker  afh  coloured  grey ;  it  is  lefs  puie 
than  the  former :  fome  portions  of  a  true  gypfeous  earth  are 
obferved  in  it,  containing  a  fmall  quantity  of  argill  and  of 
carbonate  of  lime.     Its  fubdance  is  more  compa^  than  that  of 

the 
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pje  preceding  fpccimen ;  it*  laminae  arc  larger,  their  re^n- 
gular  form  is  more  perceptible,  and  feveral  oK  ihcm  hmvc  a 
pearly  reflection . 

Of  two  other  pieces  of  the  fame  fubftancc,  in  the  cabinet  CffOthcrfpeciroenj. 

Mr,  Grevillc  at  London,  which  appear  to  me  to  befong  to 
the  anhydra!  fulphale  of  lime  of  the  fal  t-work^  in  the  canton 
of  Bernj  and  both  which  are  perfe^ly  pure,  the  one  is  while 
with  a  little  of  a  bluet (h  caft,  the  otlier  has  the  fame  blUeiOi 
tinge,  but  deeper^  and  greatly  refembles  in  c<i!our  tlie  pale 
blue  fapphirc,  known  by  the  name  of  water  fapphire.  Both 
have  a  coarfe  granulated  texture,  and  are  compofed  of  a  com- 
bination of  rcdlangular  laminte,  which  crof'i  each  other  in  dif- 
ferent dircclions,  as  may  eafily  be  difcerned  with  the  naked 
eye.  But  tfie  laminae  of  that  in  which  tite  blucifl*  colour  is 
the  moll  intenfc,  prefent  be  fides  fo  lively  a  pearly  reflectioa, 
that  it  might  eafjly,  at  firft  fight,  be  miftaken  for  a  mafs  of 
zeolite  flilbite.  Rectangular  laminae,  of  fonic  thick nef^,  may 
be  feparatcd  from  it,  which,  like  the  cry  flak  before  dcfcrJbed, 
arc  eafily  divided  in  every  direct  Jon. 

*  •  The  fpccific  gravity  of  the  anhydrous  fulphate  of  lime.  Specific  grtiticf^ 
Tnixcd  with  common  fait,  proved  to  be  2940.  That  of  tlie 
fpec* metis  which  I  mentioned  in  Mr.  G re vi lie's  cabinet, 
namely^  that  in  which  the  lamina?  had  the  firong  pearly  re* 
fle<f\ion,  vva^  2957,  and  the  other  2929.  Of  the  two  of  Vul* 
pino,  the  mofl  compad  was  2951,  and  the  other  2933, 

The  hardnefi  of  this  fubfiance,  in  all  the  fpecimen^,  is  fome- Hardncfi. 
what  fuperior  lo  ihut  of  the  carbonate  of  lime;  In  all  of  them 
alfo  the  anhydrous  fulphate  of  lime  is  fufible  by  the  blow-pipe 
without  ebullition,  and  affords  an  opaque  glafi* 

There  is  a  marked  dilTerence  between  them,  with  rcfpeC^  toplwfphowf- 
the  pbofphorefccnce,  upon  an  heated  Qiovel,  The  anhydrous  **""• 
fulphate  of  lime  of  Vulpino,  gives  a  pretty  (Irong  orange-co- 
loured light ;  that  mixed  with  common  fait,  affords  a  very 
faint  bluifli  light ;  that  of  the  falt-works  of  Bern,  none  at  all; 
and  laftly*  that  which  I  mentioned  as  containing  a^linote,  with 
attradive  oxide  of  iron,  &c.  gives  a  light  fomewhat  more  rcd- 
dirti  than  thatof  Vulpino. 

Gypfum  deprived  of  water,  or  anhydrous  fulphate  of  lime.  The  abfenee  d 
therefore,  poffelTes  charadler*  altogether  difterent  tVam  thofo  **^'^^  reniew 
of  the  fu!phate  of  Hme  which  contains  that  liquid  j  and  as  "^  LtowTlT/ji^r^ 
ihefe  two  (loncs  the  fufphuric  acid  and  the  lime  exlH  in  thi*  *nt. 

WotAL-^JvLY,  imQ,  O  fame 
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UB»e  pro  »0f tiaii«,  it  caonot  be  itoabl£<i  biil  tkil  tlie  preCstice 
ofUie  wAXcr  iotsdly  chm^cn  the  tmture  of  Ihe  comhmMian  of 
acid  anti  tfarih  when  il  coi«e*  lo  be  joined  with  it,  whichj  il 
api^ears  ia  me,  can  onl^  take  pkcc  (b  tar  b&  ihii  water  liecoiiie^ 
iifaif  all  e(r«:nltal  compcitieiit  part  of  die  ilocie. 
Eernvksm  Thh  h  not  tiie  only  fubjlat^c^  which  enables  us  to  afc^taki 

pwf  th^  witer  ii^j  ij^^  waiter,  whiili  formerly  was  (.xmfidercxi  sa  a  part  lb- 
the  c4ni|K>GtkQ  feign  to  the  Jtoiie«  w  hith  ctnitain^  it,  tsecotnes  m  reality^  m 
arm«iy  f*ib-  feveral  of  thcxn,  aii  mgredlent  cfT^mial  to  their  nature*  The 
aoah  fis^  which  Mr.  Chf*nevix  has  in^de  of  the  different  fpecief 
Arl^iftBi  of  *>f  arfemates  of  copper,  have  prerented  us  &  ftriktng  example 
of  thb,  efpeciatly  m  that  variety  of  the  Ihtrd  fp«ctcs  of  my  dc* 
fcription  (fee  Philofophtcal  Trapfaclions,  1801)  to  which  I 
have  given  the  name  of  Hem  alt  form.  A  roovetnent  of  decern- 
pofitioQ,  which  h  confined  to  the  gradaal  lofi  of  their  conRi- 
lucnl  Wiiif^r,  icifalTv  c  han^i^s  kh*-  colour  of  iheit-f  arfenbte':,  and 

•t  teft  oMapleteljr  difcokMiB  ttifm,  at  tlie  fimie  tiUMi  tbpl  H  ipi* 
fltf^  Oipfe  tii4  be^  hid  feme  fi^ 
opaque.  This toTsof tiie water aliirqrt eupMmi^ a|;l|e a^^* 
ladfir^  and  ipi  thk  qiia  tbe  iatmpr  patt  pm^nirii  alt^  ^mfr> 
{NUTttK^ai  weU  ai  ks  fi^^  v^iUfttiia  ai|iaiiQi|M^u4iUe^ 
.  loured,  and'  exhibits  bf  the  (brinking  of  itB  farfiMpe,  Ibroetiinef 
to  a  very  confiderable  degree,  fendble  marks  of  the  lofs  which 
it  has  fuftained ;  the  water  amoanttng  to  about  one^fifth  of  its 
mafs  *• 

*  In  my  defcription  of  the  arfeniates  of  copper  quoted  aboTe,  I 
have  Gonlidered  this  hematiform  arfeniate,  as  well  %•  thofe  which  I 
have  defignated  by  the  terms  of  indeterminate^  capillary^  and  ami* 
anthiform,  only  as  being  Taneties  of  the  fpecies  in  the  acute  ote- 
hedral  form :  the  copper  and  the  arfcnical  acid  are  in  h€t  contained 
ia  them  in  the  fame  proportions;  hut  the  water,  which  addra  new 
conftituent  part  to  them,  and  which  did  not  ezift  in  thofe  varieties 
of  this  third  fpecies,  which  are  in  perfe^Iy  deferrointd  cryftals, 
forms  with  than  a  real  hydrate  of  this  third  fpecies.  I.  therefore 
think  that  it  would  be  proper  to  feparate  thefe  varieties,  in  order  to 
form  with  them  a  fifth  fpecies  perfectly  diftinA  from  the  third.  The 
arfeniate  of  copper  is  one  of  the  moft  aftoniflung  produAions  of 
the  mineral  kingdom,  by  the  immenfity  of  the  afpefls  under  which 
It  prefcnts  itielf,  all  which,  neverthelefs,  have  certainly  a  particular 
caufe,  which  I  am  very  far  from  pretending  to  have  afcertained. 

In 


Ill  tlic  fame  manner  it  is,  that,  in  the  blue  carbonate  of  copper.  Blue  cwbonate 
which,  according  to  the  liiveJii^ations  of  Mr.  Prouft,  appears  ®^ ^*>PP^*^' 
to  contain  a  con iidera life  qaantity  of  water,  far  fuperior  to  that 
which  exid*  in  the  green  carbonate,  the  cryllals  feem  to  pafs, 
at  their  furface,  intu  the  llate  of  green  carbonate,  by  the  mere 
Jofs  of  a  cert.iin  portion  of  their  conflituent  water.  This  fpecieg 
of  decompoliuon  is  foraetinics  even  fo  confidcrable  m  thera, 
that  it  exids  for  example,  amongfl  the  fpecimens  in  brgc  and 
fuperbcrvftals  which  come  from  Siberia,  crytials,  of  which  the 
form  having  undergone  no  change,  belongs  to  the  blue  carbo- 
nate, but  whieli  have  entirely  pafTed,  tli  rough  out  their  whole 
fubltaiice,  into  the  llate  of  green  carbunate, 

I  am  fully  perfuaded,  that  when  water  is  once  confidered  Water  1 1  of  great 
and  admiitted  a;^  a  conflituent  part  in  the  compolition  of  nu-  ingTtdjcntMfhich 
merous  mineral  fubftances^  it  will  (bon  be  acknowledged  to  modificf  the  pro- 
contribute  greatly,  by  its  prefence  or  its  abfence,  to  the  ditFcr***'^"**'^^'"* 
ence  which  fubliih  between  feveral  Hones :  thus  I  am  drongly 
inclined  to  believe  that  the  carbonate  of  lime  of  llow  folution, 
the  hardnef^  and  fpecific  gravity  of  which  are  fo  much  fuperior 
to  tlic  fame  charaOcrs  in  the  ordinary  carbonate  of  lime,  diifers 
from  thi.'i  latter  jxrhaps  only  by  a  difference  in  the  water  of 
compofition,  Moll  certainly  this  diflerence  cannot  proceed 
Cither  from  the  prefence  of  itrgil,  or  from  that  of  niagnefia.  I 
know  fome  dolomies  which  certainly  do  not  contain  any  trace 
of  argil,  whilil,  at  the  fame  time,  1  know  carbonates  of  lime, 
which  are  highly  charged  with  magnelia,  and  which,  never- 
thelefs,  are  very  fpeedily  difToIved  in  the  acids ;  Of  the  num- 
ber of  llirfe  latler  arc,  for  example,  moil  of  the  calcareous 
fpors  with  a  pearly  rctledtion  and  greafy  afpefl, 

I  am  much  inclined  alfo  to  think,  that  the  fpccics  of  Chalce- Cacholonj  pro- 

donv,  named  catholon?,  may  owe  its  difference  from  tl»ecom-   ^   >  «wti  its 
J '  o*        J  pecui];ii  proper- 

mon  chalcedony  <*nly  lo  the  circumJlance,  that  the  latter  con-  tit»  to  the  .ib- 
tains  water  ofconipufition  of  which  liie  chacolong  is  deftitute;/^^"  ***  water* 
and  that  the  tranlition  of  the  chalcedony  into  this  (late,  and 
fubfequtrntl  v  Into  the  hydrophaneii,  depends,  in  a  great  ineafurc, 
upon  the  lofi  of  this  water.     The  probability  of  this  opinion 
remain^  to  be  fettled  by  future  obfervatlons* 


02 


IX,  Anuhjhi 


196 


ANALYSIS    OF    SUIFUATES   Of    LfMf» 


IX, 

Anai^fii  qf  Naturtd  and  Art(^ial  Anh^droiu  Sidphatc  qf  Lime,  by 
KiCH.  Chenkvix,  Ejq.  F.R.S,  AL  H/L  A*     Communis 

c^td  bjf  the  Author, 

rCompftfiertipira  J[  HE  proporlbn  of  the  elements  m  common  ftilphale  of 
phicet^f  lime*     Imic,  ludi  as  I  ha%*e  natccl  them  in  the  Traiila^ion^  of  me 
^^  Royal   ln(i\   Academy,    arc  foniewlmt   di Cerent    from    thofe 

^^^^  gtvmi  by  foriner  chcnii/ls,     Monf.  Fourcroy,  in  \m  "  SjifUme. 

^^^B  '*  rfcff  Ommjancfi  Otimiqueit"  and  in  hh  **  Sj/mplic  Tatki^*' 

^^^H  has  deteniiined  Lhejit  in  the  following  order:  fid ph uric  acid 

^^^K  43,  1)1110  32,  water  22.     Jfwcdedudlhc  quantity  of  water, 

^^^^  and  reduce  llie  remainder  to  Ihc  quintal,  we  IhalJ  have  llie 

^^^K  foilo^vinj;  proportion^  r  falphuric  acid  5S,5,  hme  4]«5*     As 

^^^V  the  object  of  the  prefcnt  Paper  h  merely  tlie  Anhydrous  fill- 

^^^H  phale,  I  riiall  not  take  furlhOr  notice  of  t!ie  qnantity  of  water 

^^^™  that  may  be  contained  in  ctmimon  fulphatc  of  lime,  whether 

H  natural  or  artlficiaL 

"  LimtiijIltjUcdm  I  took  one  hundred  parts  of  11  me,  prepared  witli  the  ^eaU 
^dX^lphufk  ^^  CMQ^  and  dilfolved  them  in  muriatic  acid.  I  then  po^ired 
icid  added,  and  falphuHc  acfd  into  the  folution,  and  heated  the  whole  in  a 
^eTto  violent  pla^ina  crucible,  at  firft  gently,  but  afterwards  to  violent  ig- 
Ignition,  leftdiy  nition.  The  augmentation  of  weight  in  the  lime  and  the  cru- 
fuiphate  of  lirtic  ^-y^  (which  had  been  weighed  before  the  operation)  amount- 

containing  56,3      ,         *  ,     ,  . .       .  r  t   .      •         ft       r«.  f 

lime,  and  43,6    ed  to  78^5,  and  was  combmed  lulphunc  acid.    This  experi- 
acid.  mcnt  therefore  indicates,  that  flrongly  calcined  fulphate  of 

lime  is  compofed  of  lime  56,3,  and  43,6  of  fulphuric  acid. 
Sulphate  of  ba-      I  tlien  took  Qne  hundred  parts  of  calcined  fulphate  of  lime> 
juTiidln^h*    ^^^  decompofed  them  by  oxalic  acid^  to  render  them  more 
100  paru,         fbluble,  and  then  dlffolved  them  in  muriatic  acid. 

I  precipitated  the  folutTon  by  muriate  of  barytes,  and  ob- 
tained 182  of  fulphate  of  barytes.  Hence  it  is  evident  tiiat 
182  of  fulphate  of  barytes,  and  100  of  calcined  fulphate  of 
lime  contain  the  fame  quantity  of  fulphuric  acid  =^  43,6 ; 
which  proportion  gives  24  as  the  quantity  of  fulphuric  acid, 
in  100  of  fulphate  of  barytes.  This  quantity  is  nearly  inter- 
mediate between  that  given  by  Thenard,  and  that  which  I 
had  already  dated.  By  this  experiment  I  eflabliflied  a  fbind- 
ard,  to  which  I  might  refer  every  kind  of  fulphate  of  lime. 

4  .       It 
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It  is  evident  that  calcined  fitlphate  of  Ifme,  or  artificial  an- 
hydrous fulpliate  of  lime,  contains  4-3,6  of  fiilphuric  acid.  It 
remaiiYs  to  prove  its  chemical  identity,  with  the  natural  an- 
hydrous ftilphate, 

I  took  one  hundred  parts  of  this  fubftancc,  in  as  pure  a  The  mtunT in- 
flate as  the  Count  de  Bournon  couhl  procure  it,  and  fiibmit  ^/J'^^.'i^*'*'*^* 
ted  it  to  the  fame  experiraenls.     I  obtained  from  this  ex  peri-  treated  like  the 
ment  187  of  fulphate  of  barvtes,  which  announces  4i,S8.     I  artificial,  ^nd 

,  \  ,  y       '         ,      ,  ,    -  gave  44pS¥  aciJ, 

Jhall  never  expect  more  uniform  remits  m  two  analyfcs,  even 

of  the  fame  fubHance,  and  do  not  hefilatc  to  pronounce,  that 

the  two  falphatcs  are,  chemically  fpeaktn^^  one  and  the  fame 

thing. 

The  Abb6  Hauy  in  his  late  work  has  given  the  proportions  v*uquctrn'$  tt* 

m  anhydrous  fulphate  of  lime,  according  to  an  analyfis  of  P**^'*?*^"^*  ^*!^ 
%€     r  \t  ,.         ^,  .  II  ,        fi   r        •  •       1  much  more  acid  J 

Mofil*  Vauquclin.     This  excellent  chemiJl  tound  its  elements 

to  be  nearly  in  the  jnverfe  order  of  my  flaLement,  and  fuch  as 

Fourcroy  has  eflabliflicd  iliem  for  the  artificial  fulphate,  de» 

du6ting  the  water  of  cryfiallization.  I  fliould  Jlill  have  doubted 

the  accuracy  of  my  experiments,  if  I  had  not  difcovered  a 

caufe  that  may  explain  the  difference  which  exifts  between 

his  refults  and  mine. 

The  French  chemifts  liave  mentioned  two  varieties  of  ful-  mofl  probacy 
phate  of  barytes,  one  of  which  conUins  13  per  cent,  of  *"iiJ- w*^  highc^"^ 
phuric  acid,  and  the  other  33,     If  therefore  we  ellt mate  the  proportion  of 
quantity  of  acid  contained  in  fulphate  of  lime,  by  the  fulphate  *J^^*ylj^y'iw^ 
of  barytcs  containing  33,  and  not  by  that  containing  24.  per 
cent,  we  fhall  have  a  much  greater  quantity  of  fulphuric  acid, 
as  a  conflituent  part  of  fulphate  of  lime. 

Among  the  fpecimens  which  the  Count  de  Bournon  gave  Some  f peel  mens 

me  for  trial,    there  were  fome  which  contained  muriate  of^"**/"^- 

drou*  fulphate 

foda.     This  fait  was  eafily  extracted  by  water  alone ;  and  the  contiiitcd  murU 
proportion  of  it  differed  in  diiiercnt  fpecimens^     Klaproth  had  ««o*^fo<^«i 
fome  fpecimciis  in  which  he  ftjund   carbonate  of  lime,  and 
even  filica.     But  as  I  have  examined  fome  in  which  I  can  po-  but  k  * 
lltively  alTert  that  tli ere  was  neilher  the  one  nor  the  other,  ^^^'^^^ 
tiiofe  fubHances  m^y  be  looked  upon  as  merely  accidental. 
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Abridgment  qf  a  Memoir  of  Mr,  PaousT   on   Tonin  onU  tts 

6*pcci£S  *, 

1  HE  procefs  which  Mr.  Proud  has  given  for  fcparating 

Tan  in  by  muriate  of  tin  is  fubjcfl  to  confiderable  uncertamtjr 
when  it  is  ufed,  a<;  an  Englifli  ChfmiA  has  lately  done  to  fix 
the  proportion  of  this  principle  in  vegetable  juices.  He  Lhinks 
therefore,  that  it  may  be  of  utility  to  announce  tJiefe  caufes  of 
error,  in  order  that  philofopbprs,  who  are  engaged  in  tli^ 
dfpartincnt  of  refearch,  may  place  Icfs  confidence  in  it,  and 
turn  their  thoughts  to  fome  more  perfect  method.  To  thefe 
remarks  he  adds  an  account  of  certain  varieties  whidi  he 
thinks  he  has  perceived  in  the  genus  of  Tanin. 

h  When  thi*  muriate  is  falurated  with  an  aftringent  juici?, 
bytlTe  unTn"die  **  t»apP^"^  ^l^^t  the  muriatic  acid  takes  up  in  folutionm  portiofi 
anufUtic  «id  of  the  tannatc  uf  tin,  fo  that  what  iscolle^ed  on  the  filler  re- 
initod  oi  bcmg  p^cfents,  in  truth,  only  a  part  of  the  tanin  principle  contaiDed 


Uncertamty  of 
the  pr<icefi  of 
ieparatins  lanio 
t^y  miiii'ititof 
tin* 

^^Whcn  the  oi'hJc 
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Ut  at  liberty 

diflblmjwtof   in  the  plant.    This  effed  is  funitar  to  what  happens  in  the 
the  tanjute*        preparation  of  ink,  the  black  dye,  and  in  every  cafe  where  m- 
dyeing  principle  can  deprive  an  acid  of  tlie  oxide  which  il^ 
held  in  fL»liition.     The  affinity  oft   his  acid  not  being  capable 
of  remaining  ina^ive  exerts  itfelf  upon  tlif  coloured  oxide, 
Thii  tiniwtf  When  fmall  dofes  of  alkali  are  added  to  the  liquor  the  re. 

^a^   b  careful  ^^^^^  ^*  ^^^  tannatc may  be  made  to  precipitate  without  eve 
adiicionof  alltili.  touching  the  gallic  acid  if  it  be  prefi'nt ;  and  if  this  point 

exceeded  it  may  foon  be  perceived  by  the  green  colour  whicl 
the  fluid  receives  from  contai^t  of  the  air.  In  that  cafe  a  (c 
Sm  b^Ver1"'^'^^'*P'  of  acid  will  be  fufficienl  lo  difpel  the  cloud  by  fci 
charged  with  the  excefs  of  alkali  and  fetiing  the  gjllfc  acid  at  liberty.  But 
***'^f '^^*f*  as  on  the  other  part,  it  is  neccdkrv  at  tirfl  to  employ  an  e: 
munite  has  been  ^^f*  "'  muriate  to  aflare  the  precipitation  of  the  whole  of  ihi 
^W*  tanin,  there  U  danger  of  loading  the  tannate  with  a  certali 

cxcefsof  oxide  of  tin. 
The  muriate  2.  The  prefence  of  tanin  docs  not  exclude  t])C  cxtniclivi 

traai«'ma*tcr    P""^^P^^  *"  the  juice  ofa  plant,  and  as  the  muriate  precipitat 
tndp«rha|.i  thcrthis  lad  as  well  a$  the  former,  the  extractive  principle  wi 

piincipies along   therefore  become  anew  fource  of  ini flake  in  the  edioaate 
with  the  Umn. 


I 
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the  qimntity  of  lanen.  It  may  alfo  happen  that  the  vegetable 
juices  may  contain  many  oth^r  fubllaiices  capable  of  decom- 
posing Uie  muriate  cither  direclly  or  iadirectly,  fo  tliat  this 
xe-ag^nt  can  never  be  rieperitled  upon  with  contidence. 

Tliere  are  befide*  earthy  falls  in  thefe  juices  as  Vauqiielin  Wheneardty" 
has  Oiewn.     Some,  as  for  example  Sum.w  contain  fulphate  of  ^^^^^y^  *th^ 
lime  in  abundance.     If  therefore  we  ufe  the  alkali  to  complete  win  hi  fat  their 
the  feparatiott  of    the  tannate,    the  precipitate  will  aifo  be  ^2^.^**^^i^ 
charged  with  an  earthy  depofition, 

5,  On  reflecting  upon  the  mean^  of  avoiding  the  errors  caufed  If  thepurtmausi, 
by  the  muriatic  acid,  Mr.  Prouft  tried  a  procefs  which  he  had  """i  oxide  of  tia 
r         r^  If       r  J  r  .        '  *      '    I      *  behdtedor 

liiocef&mUy  tiled  to  feparate  the  colourmg  prmciple  trom  theagiwtei  with 

relatinous  mucilaffe  which  accompames  it  in  CfK'iiineiil.     It  '^""^  *  ^«^°4- 
r/T     '     L      .*  /-I  *.   ^-  *u        .-  *  bi  nation  takes 

confiRs  in  hcatmg,  or  even  firnply  agitating^  the  aitringent  pij^c^jj^^  ^^^ 

juice  with  the  oxide  of  tin  prepared  by  nitric  acid,  and  kept  f^l'sc*  if  ptefcnt, 

under  water.     The  oxide  in  hB,  becomes  loaded  with  tanin  ** 

in  a  few  days.     But  if  the  juice  of  a  plant  which  is  not  artrin-  but  thli  pr«KH» 

gent,  or  a  diluted  extraa,  be  treated  in  the  fame  manner,  it  ^*i"^j^^J^*" 

will  alfo  become  deprived  of  the  whole  of  its  extra^ive  matter  :  matur.  ^ 

and  the  gum  and  the  fait  will  remain  alone  in  the  Quid*     This  fl 

method  cannot  therefore  lead  us  to  our  objefl. 

4.  What  appearti  moft  farprifing  to  Ihischemtft  in  the  pre- Si*ngu!«r  event 
fent  experiment  is  the  deftruaion  of  the  gallic  acid,  or  pro-  *"  J^^^^u  "Tfci 
bably  its  tranfiiion  into  a  flate  in  which  it  cannot  p«rlorm  the  gallic  acid  ii^^ 
functions  of  that  acid*     The  fluid  in  fadl  when  cleared  oi  the  ^^°)'^'^' 
tannated  oxide  by  the  filter  ha*  no  longer  either  colour  or  Lafle, 
and  makes  not  the  lligluelt  imprefTion  on  the  folutions  of  iron* 
nor  even  upon  turnfol     When  examined  by  every  trial  the 
fluid  is  found  to  be  mere  water* 

5.  Sufpedlng,  neverthelefs,  that  this  acid  might  be  com*  ^'^^'i ^« 
bined  with  the  oxide  of  tin^  he  paJTed  tht^  tannate  of  the  lail  compuf*d  by 
defer i bed  procefs  into  potafli.     The  produfl  was  a  coloured  pot^fl*  no  g^ilk 
fluid,  in  which  he  lound  no  fign  of  the  gallic  acid  ;  for  it  tl»d^'^^  *^'^^^j"^^^^ 
not  aiTume  by  expofure   to  the  air  that  green  lliade  which  it  tvuu* 
always  indicates    when  futuratcd  with  an  alkali.     He  pre- 
cipitated the  tanin  by  a  diluted  acid,  a  portion  remaining  |n 
folution,  as  happens  in  this  cafe  and  he  proceeded  to  examine 
that  which  remained  upon  the  filter ;  but  he  loon  perceived 
that  it  had  atfo  advanced  toward.^  a  (late  in  which^  as  we  ihaii 
Ihcw,  he  found  infiiutcly  lefs  tanin  than  before* 

6  Boiling 
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Th«  canin  tbtt  ^-  BoiJing  water  cannot  totally  dKToIve  iL  Its  foluticm  no 
IS  f;; pirated  U  Jonper  procipitales  glue ;  it  has  neither  the  harfh  lafte  new  liio 
Vic  ill  bailing  odour  ot  tanin.  With  the  red  lulphate  ot  iron  it  affarui 
water  i  »eithfr  a  whitirti  grey  precipitate^  and  laftly  it  does  not  afford 
gJac,  nor  h*s1t  '^^gn^a  with  tlie  muriate  of  tin;  it  is  prec]pttatc:d  luerely 
the  ttftc  orrrocli  the  manner  of  cxlrai^s  to  the  ladle  of  which  it  in  tome  roeAfurc 
Jt  rSvmWei'eat-^PP'^*'^^^*^*  though  it  does  not  poflfefs  their  bittemefs.  Thefc 
tradi.  are  the  alterations  tu  which  the   taning  principle  is  fubjed 

when  combined  as  before  mentioned  with  tin  oxidcd  to  tJie 

maximum, 
Jt  wu  TufpeaeJ     7.  From  thcie  changes  he  fufpe£led  that  the  tin  might  have 
h^^ikL^o^Jfen  y^^^'^^^    ^^  *t  ^^^^  portion  of  oxigcn  which  conilitutes  the 
from  the  oxidf  ^difference  between  the  oxide  at  the  maximum  and  the  oxide 
bu:  expcnm«at«^j  jj^^  minimum,  as  happens  witli  the  oxide  of  iron  in  ink, 

OQ  tor  'uttt  did  .  '  '^ 

not  feem  to  indi-  hermetically  clofed.  In  order  to  aJcertain  this  he  dilTolved  in 
cite  thii  lofi.  muriatic  acid  the  oxide  what  had  been  deprived  of  tanin  by 
potalh  ;  but  he  difcovered  no  indication  of  that  kind.  The 
fohition  produced  no  change  in  that  of  gold,  nor  in  corrofivc 
fubhmale.  ll  was  at  the  maximum.  It  is  true  that  with  re- 
fpefl  to  the  oxide  of  tin  at  the  minimum,  as  well  as  that  of 
iron,  waflning  andfexpoflng  to  the  air  fpeedily  bring  it  to  the 
maximum. 
'^RLpory  of  thl»  Whether  by  oxidation  or  by  whatever  other  proeefsj  the 
cflfrfetfion  y«t  ^^^^^^  principle  did  at  length  pals  to  the  ftatc  of  ordinary  eat- 
trad.  Tanin  precipitates  glue,  but  extract  does  not;  this  is 
the  drfFerence  between  them.  The  influence  of  fome  ailinity, 
which  the  aulhor  has  not  fuihciently  developed,  rauft  have 
changed  its  radicals  in  their  primordial  arrangements  or  in 
tht::ir  proportions ;  and  it  may  be  fuppofed  that  the  gallic  acid 
likewife  aflei  having  been  fubjc^led  to  ihefe  changes  became 
aflimilated  in  the  fame  tlate  and  by  the  fame  caafes. 

Concerning  the  Varieties  of  Tanin, 

t  grnn*  tanin  If  in  tlie  feries  of  inmiediale  principles  which  coixipofe  the 
Icompofcd  or  whole  of  vegetable  matter  we  confider  the  tanin  of  ^li  as  a 
genus,  becaufe  th,s  in  fatl  potTedes  the  qualities  in  the  higheft 
degree,  it  is  cilv  to  form  a  notion  that  this  genus  may  have  its 
fpeci  s,  and  may,  as  well  as  fugar,  gum,  llarch,  &C,  affect 
different  modifications.  There  arc  various  fj  ccies  ot  fugar, 
relln,  gum  ^c,  and  there  may  be  alio  various  fpecies  of 
tanin-  Mr,  Proud  thinks  tliat  he  has  found  this  to  be  the 
cafe. 

Cackon 


iuiknown« 


Cachou^  or  Tcrrajaponica* 

Cachou  is  an   artringcnt :     it    is  folublc   In  alcohol    ami  Qh*^'^'"  "^  *^ 
in  water*     It  precipitates  glue  abundantly  and   forms  with  H^j'^^j^j,^ 
a  vinous   (q,)  magma  which  ha?  neither  ihe  confiflence  nor  Cachou  or  Tent 
the  inlolubiiit^  of  the  tannalc  of  galls.  i'P**"**- 

It  retiuces  muriate  of  gold,  it  precipitates  the  muriate  of 
tin  and  atlbrds  a  violet  coloured  ink  witli  red  fulphate  of  iron. 
It  is  a  tatiinyui  gawrh.     It  dyes  (ilk. 

Dragons  Blood. 

That  which  is  pure  and  comes  lo  us  in  calebaOies  Is  folubleDrtgoD*aBk 
both  in  water  and  In  alcohol ;  its  lafle  is  harfli ;  it  dyes  fjlk  of 
a  bad  wine  colour.      It    abundantly  precipitates  glue^    the 
muriate  of  tin,  the  red  fulphate,  and  d ifox ides  gold  j  il  is  alio 
a  fpecies  of  tanin. 

Sumach, 

The  tanin  which  thfs  fubllancc  containSj  abundantly  prc*Sttmacl>, 
cipitales  glue,  and  affords  a  white  magma  without  conlillence. 
Like  tanin  it  ts  fe  pa  rated  from  the  dccoftion  of  fumach  by  the 
carbonate  of  potafli ;  its  curdled  depolition  is  again  foluhlc 
in  hot  water  with  tJie  exception  of  a  fmall  quantity  of  chalk. 

Barites  and  the  oxalic  acid  demonilrate  the  cxiflencc  of 
abundance  of  lime  and  fulphuric  acid  ;  but  it  will  be  ncceHary 
to  afcertain  by  experiments  on  the  green  funiach  whether 
fulphate  of  lime  be  one  of  its  principles  or  an  adulteration. 
The  author  is  not  furprifedat  finding  it,  fince  he  obtained  thi^  , 
fait  in  confiderable  quantity  from  the  juice  of  cabbage,  and  of 
folanum  Kcoperficon,  which  h  ctilti  ated  in  the  gardens 
under  the  name  of  lomates.  This  juice  alfo  contains  gallic 
acid  J  it  becomes  green  in  the  air  when  falurated  with  potafh. 
It  reduces  gold,  decompofes  muriate  of  tin  and  tlie  red  ful- 
phate^  with  which  ilatfords  a  tliick  ink. 

Ycliow  Wood,  or  Fufiic, 

It  contains  a  fpecies  of  tanin.     Like  tanin  it   precipitates  Velldw 
the  folulion  of  glue  ;  a  fotution  of  fall  is  iufficient  to  precipi*      ^*^' 
tate  it.     It  is  foluble  in  water  and  in  alcohol.     It  reduces 
gold,  decompofes   muriate  of  tin  and  the  red  fulphate,  by 
ineans  of  which  it  dye^  lilk  of  a  greyifii  yellow* 

Ftfftct 


rMkb  It  if  a  parodying  txtrauEt  foliibie  in  water  as  well  as  h  al* 

,^  cohol.    It  contains  a  fmall  qnai^j  of  gallic  acid,  but  diei 

sot  change  the  fblution  of  gloe.    It  lediices  gold,  pracipi* 
tatettlie  metallic  ialts,  and  has  no gomoiy  portion. 

Grmai  qf  Avigmm^  cr  /reaci  Berriet^ 
Or.  a'Apiiaoa»      They  afford  ^  dyeing  extiad  of  the  fame  Qati^»  widioal. 
^  *  •gum  or  tanin.    It  reduces  gold,  &c^ 

Bradi  Wood^ 
BnsUwood.  Affords  alfo  a  dyeing  extraQ  fdaUe  in  alcohol,  widioat 

tanin,  or  gum,  reducing  gold  and  precipitating  th#  metdUic 
iaits.  • 

lUiaaidB  of  Mr.  Frouft  has  remarked,  that  the  redodion  of  gold  ku 
fitlfdbi^^ltf  ^^'^  to  be  a  charaaeriftic  quality,  fince  he  cbferved  the 
tado.  muriatic  Iblution  abandon  this  metal  to  ail  the  tinging  fiph- 

flance^  fuch  as  antfe,  cochineal,  gum  guttae,   gallic  acid, 
verjuice,  wine,  ^negar,  the  juice  of  all  fruits,  manna,  guia, 
and  fugar,  though  foroewhat  (lowly. 
Concluding  ob«       The  author  concludes  by  obferving,  that  tanin  has  its  va« 
^  lervatioas.  rieties  like  the  other  immediate  produds ;  that  the  property 

of  precipitating  glue  is  the  generic  indication,  by  which  they 
are  diftinguifhed  from  extrads,  which  do  not  alter  tliat  lub^ 
(lance ;  and  laftly,  that  the  diflferent  fpccies  of  tanin,  par, 
Twiing  nutten  ticularly  tliofe  which  have  been  difcovered  in  the  barks  of 
IlZv  aL'"  mI  ^'^®^'  cannot  be  compared  together  as  to  their  force  and  iheir 
frtJcTMmtf  ufeful  qualities,  but  by  obfcrvations  upon  ikins  which  hav« 
Uuthtr.  been  fubroitted  to  their  aftion. 

Sulphate  of  lime      AW.     Plafter  muft  be  infinitely  common  in  vegetables, 
^^y  ^^"**° »"  Mr.  Proud  has  found  it  in  verjuice,  grapes,  apples,  goofe. 
berries,  &c, 

B.  L. 
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APrARATVI   VOK    BBA'l'IHC   WATER.  2Q5 

XI. 

Defcription  of  an  Apparatus  for  htaliitf^  WaUr  hif  wafie  Steam. 
Invented  b}f  Mr,  Arthur  Wool  f  . 

A  HE   following  apparatus   was  oredled  at  the  extenfive  Engine  for  heau 
brewery  of  Melfrs.  Meux  and  Co.  in  Augiift.  1800,  and  has'^l^'"**^ 
been  in  ufe  ever  fince.     I  faw  it  work  a  few  weeks  ago,  and 
obferved  with  great  pleafurc  the  facility  and  prcciiion  with 
which  it  operates,  and  I  have  great  fatisfa6lion  in  prcfenting 
It  to  the  reader  as  a  very  judicious  and  ufeful  combination. 

Plate  IX.     A   reprefents  a  (team  pipe  from  tlie  brewing  Particular  de- 
copper.  ^^"P^- 

B  a  \^Ive  with  its  weight. 

C  the  vcflel  in  which  the  fleam  is  condenfed. 

D  a  pipe  that  conveys  the  cold  water  from  a  refervoir. 

E  a  conical  valve  through  which  the  water  is  injcded.  It 
is  connedled  with  the  lever  F. 

G  is  a  bended  pipe  to  prevent  any  of  the  (leam  from  efcap- 
ing  with  the  hot  water. 

H  a  fmall  receiver  from  which  the  hot  water  may  be  con- 
veyed to  different  iituations  by  means  of  pipes  and  cocks. 

I  a  pipe  open  to  the  receiver  to  prevent  a  vacuum  in  cafe 
the  water  fhoukl  be  mude  to  defcend  in  any  of  the  pipes. 

K  a  fmall  pipe  to  convey  the  fteam  into  the  regulator. 

L  the  regulator  which  is  compofed  of  three  cylinders,  the 
outfide  and  infide  being  clofed  together  at  bottom,  leaving 
a  cavity  between^  which  is  filled  with  water;  the  middle  or 
moving  cylinder  is  inverted  and  clofe  at  top.  It  ferves  for  a 
piflon,  and  is  connected  to  tlte  lever  M,  on  which  is  a  Aiding 
weight  N,  by  which  the  quantity  and  heat  of  the  water  may 
be  varied  at  pleafurc. 

O  is  a  valve  through  which  the  fleam  is  let  out  when  not 
ufed  for  heating  water. 

The  effe^  of  this  engine  may  be  eaflly  underflood.     The  Explanation  of] 
weight  of  the  inverted  hollow  piflon  L  prertesdown  the^valve  ^uiill'^"*^!^ 
£  by  means  of  the  levers^  and  this  prcilure  may  be  regulated 
by  fixing  the  weight  N  nearer  or  farther  from  the  centre  of  the 
upper  lever.     When  the  fteam  through  A  has  acquired  a  cer-  . 
tain  degree  of  flrength  in  tlie  vefTel  C,  it  raifes  the  piflon  by 
its  adion  through  K,  and  confequently  opens  the  valve  £. 
A  fheet  of  water  immediately  daihes  throngh,  as  reprefented 
3  in 
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in  the  figure,  and  by  condcnliDg  the  ileam,   rufTers  L  : 

defcend ;  and,  after  a  vibration  or  two,  the  cffe^  of  the  ikem 

to  raife  the  piflon  and  of  the  injeclion  to  deprcfs  it,  bdaoce  | 
each  other,  fo  that  the  levers  remain  nearly  moHonlefs.     U 
evident  that  the  injeflion  will  be  \cU,  the  fteam  ftrongcf, 
the    water  which  paiTes  olf  through  G   hotter    the  nearer t 
weight  M  is  to  the  centre  of  motion.     And  in  this  refpedl 
appj^ratus  is  fo  effedual  that  the  water  may  be  heated  to  1 
degree<i,  and  the  quantity  that  pafles  off  is  from    100  lo 
barreU  per  hour,  according  to  the  temperature,  as  govefBd 
by  the  pofition  of  the  weight  M. 


xu. 


Dffiriptwn  of  an  improved  Drawback  Lock  for  Houfe  Doon, 
Mr,  Wm,  Bollock.     From  the  Tranjhctions  of  tfte  , 
qfAtti,  ti/io  a^udgtd  a  R€ii;ard  ff  Fifteen  Guineui  10  Ae 

Inventor » 

Coptf  nf  a  Letter  to  the  Secretary  ff  the  Society  Mr.  Ch  .%Ri 


SI  R, 

iiJ^'^n'^r'^f*    ^  ^^^^^  herewltli  fcnt,  for  the  infpeaion  of  the  Society, 
the  common       improved  Drawback  Lock  for  Houfe  Doors,  &c,   which 
drawback  lock,   provement  U  in  latching  the  door ;  for  it  is  well  knawn^ 
ticularly  in  damp  weather,  that  the  air  drawing  through 
rails  the  head  or  bevel  of  the  bolt,  by  which  means  it 
great  forte  to  (Init  the  door,  and  occasions  a  dtfagreeable 
befidcs  (liaking  the  buildrng. 

It  has  frequently  happened  that  the  houfe  ha^i  been  expofcd 
to  robbery  from  the  door  being  left  unlatched,  when  fuppol 
to  be  feil.     This  improvement  removes  all  thofc  incon' 
enccs,  as  it  lets  the  bolt  (lioot  into   the  flaplc  immedta! 
when  the  door  clofen,  but  not  before  ;  and  the  reliever  wi 
fo  very  cafy,  that  the  door  is  made  fad  with  one  twenty- 
fourth  part  of  the  force  required  with  locks  upon  the  copinKll 
conflruflion. 


pofcd 
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By  an  experiment  with  the  lock  fenl  herewith,  it  will  be  Adviotaget  qf 
proved  that  two  ounces  added  to  tlie  reliever,  wiil  ihoot  the^™?™**"^ 
Jock  with  more  eafe  than  three  pounds  will  do,  applied  to! he 
bevel  bolt ;  and  if  the  lock  is  rufly,  the  advantage  will  be 
much  more  in  favour  of  the  new  method,  I  flatter  myfelf  it 
will  be  of  great  utiUty  to  the  public,  as  its  conftrudion  is  dm- 
pie  and  cheap.  It  may  be  added  to  any  old  lock,  as  may  be 
feen  from  that  now  fent*  It  may  be  advantageoufly  applied 
to  French  windows  and  glafs  doors,  as  it  prevents  the  door 
from  being  drained,  or  the  glaft  broke,  by  the  force  applied 
to  fhiit  them,  i  have  f^xiid  feveral  locks,  upon  this  new  prin- 
ciplej  which  anfwer  well ;  and  if  the  invention  meets  with 
the  approbation  of  the  Society,  I  hope  to  be  rewarded  ac- 
cording to  its  merit. 

I  remain,  with  refpe^, 
SIR, 
Your  moll  obedient  Servant, 

WILLIAM  BULLOCK, 
No,  6,  Portknd  Street,  Sofio,  May  5s  ISOI,* 

Plate  X,  Fig.  2.     A.  h  the  new  iron  latch  here  affixed  to  Dcfcnption 

an  old  common  drawback  houfe  lock. 

B*  An  iron  pin  at  one  end  of  the  latch,  on  which  pin  it  ii 
moveable. 

C.  A  projefling  part  of  the  latch,  which,  %vheii  the  com- 
mon fpring  bolt  D  of  tlie  lock  ii  drawn  back,  tn  the  ufual 
manner^  is  forced  into  the  nick  oa  its  higher  part  at  E,  by  the 
fpring  F,  underneath  the  latch. 

The  bolt  D  then  remains  within  the  lock,  until,  on  closing 
the  door,  tlie  reliever  G  gently  prelFes  on  the  lock  box,  fixed 
in  the  common  way  on  the  door  cheek ;  which  prefTurc  draws 
the  proje6ling  part  C  out  of  the  nick  E,  and  permits  the  end 
of  the  bolt  D,  by  the  force  of  the  fpring  G,  to  Hide  into  the 
lock  box,  and  falten  the  door. 
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20^  MncktVTiover  a«  imMotid  iin.1; 

xm. 

Df/trip^m  qf  4m  impr^eed  Mill  for  grmding  hard  Stdffimce§, 
%  Mr.  GAmNBTT  Tsukr.  Fram^Ae  Trmifi^iaiut  iff  At 
Soek^  fif  JH$,  who  u^tJged  the  SUott  Medd  to  the  /m^Mir. 

j^efa^^cf  Mr.  Terry,  ivrfiofe  refidence  is  No.  20,  City  KmiI,  fjtd^ 
Sn**""  Imry  Sffoxe,  has  conibruded  this  mill  on  m  large  fisal^  mui 
there  it  alio  a  model  depofited  in  the  Society's  ooUedioo. 

PhUeX.  Fi|^.  1.  A.  The  hopper^  or  leceptad*  ofAe 
artidet  which  are  intended  to  be  ground. 

B.  A  fpiral  wire,  in  the  form  of  a  reverfed  oonc,  to  i«g»* 
lafe  the  delivery  of  them. 

C«  An  inclined  iron  plate,  hong  upon  a  pin  6q  its  hi^ier 
end :  the  lower  end  refls  on  the  grooved  axis  D,  and  agitalei 
the  wire  B. 

D.  The  grooved  axis,  or  grinding  cylinder,  whidi  afis 
agpinft  the  channelled  iron  plate  £. 

F*  A  fcrew  on  the  fide  of  the  mill,  by  means  of  whidh  the 
iron  plate  £  ii  brought  nearer  to  or  removed  further  from  the 
axis  D,  according  as  the  article  is  wanted  finer  or  coarfer. 

G.  The  handle,  by  which  motion  Is  given  to  the  axis. 

H.  The  tube  from  whence  tlie  articles,  when  ground^  are 
received. 

^^'^  The  front  of  the  mill  is  taken  off,  in  order  to  fliow  its 
interior  conflru£Uon. 


XIV. 

Remarks  on  Dr.  Viomfon^s  Theory  qf  Comhufiioru     By  C.  i?. 
(Received  June  \5,  1802 J 

General  remirka  1  HE  fcicntiiic  world  are  fo  highly  indebted  to  Dr.  Thom- 
^*t  dieory       '^^  ^^^  many  original  communications,  and  for  the  very  per- 
and  tbe  diftinc- .  fpicuotts  manner  in  which  he  has  explained  many  of  the  phe- 
amb^ft^^^and    J^^™^^  ^^  ^^^'"'^''y*  ^^^^  every  thing  that  isprefented  to  the 
oxlgeaation.        world  under  the  landtion  of  his  name,  is  intitled  to  much  con- 
fideration :  if  in  fome  inflances  we  are  induced  to  hciitate  in 
the  yielding  of  our  alFent,  we  cannot  but  do  juAice  to  the  in- 
genuity of  his  rcafonings,  and  at  the  lame  time  acknowledge 

the 
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the  very  Imninous  manner  in  which  he  conveys  information^ 
on  every  fubjecl  tliat  he  treats.  The  Paper  under  confidera- 
lion  is  particularly  an  iuftance  in  point,  a»d  if  we  cannot  ga 
the  fullkngth  wiLh  tlie  audior,  wemuftat  I eaft acknowledge, 
diat  in  the  chi<:f,  his  diflin^lions  are  accurate,  and  Im  teafon* 
Ingju^,  Nothing  can  be  more  evident  dian  the  difference 
which  in  numberlcds  infiances  prev^ails,  belween  the  ad  of 
oxigenation  in  bodies^  and  ihat  of  combudion,  inafmuch  ai 
'  neither  the  phenomena  attending  ihem,  nor  the  refulls  ari- 
fing  therefrom,  are  the  fame.  The  French  chemifis,  how* 
ever,  feem  lo  have  been  milled,  in  their  contining  the  term 
combutlion  lo  the  a6l  of  oxigenation,  by  confidering^  that  aU 
bodies  during  llieir  combufiion  combine  with  oJcigtHj  without 
at  the  fame  litne  recolletlmg,  that  this  latter  eiTed  may  be 
produced  without  any  of  the  pha^nomena  ufually  attendant  oa 
combuftion,  and  that  though  certainly  all  combuftion  prefup- 
poles  the  combination  of  oxigen  with  a  bafe^  yet  this  combi* 
nation  may,  and  repeatedly  is  effeded  where  no  combuftion 
can  poilibly  take  place. 

That  a  diftinditm  therefore  prevails  between  the  two  ts  ob* 
vious,  aj^d  ihe  Doflor  offers  us  a  theory,  wliich  he  confidcr« 
as  fufficient  to  explain  tlie  different  phicnomena  produced. — 
This  theory  it  is  the  purpofe  of  the  following  lines  to  Qiew 
however  ingenious,  aud  apparently  falisfadory  it  may  appear 
to  be,  is  not  wholly  adequate  to  ihe  talk  that  i^  afUgned  to  it. 
It  will  be  neceffary  very  fliortly  to  flate  here  the  outline  of  the  Ootliue  of  iff 
theory  under  conhder ation.     In  all  cafes  (ays  Dr.  Thomfon  *,  ^l'^'*!^*  *^^'^ 

'  .  .  .        ^  .  .         .     the  I'gtil  of 

when  heat  and  light  are  e\tricated  during  combuftion,  it  will  cumbuftion  is 

be  founds  that  the  light  is  iurniflied  by  the  combullible  or  f"f>«"fli  J  by  th^ 

burnit^  body,  and  tiie  heat  by  the  decompofilion  of  tlie  oxi- j^j  th^  hrjt  by 

gen,  which  forms  a  component  part  of  the  fupporter,  and  *^''=  <»*Uen o*^ 

which  is  offential  to  the  combullion,  and  that  the  diltindlion  '^Pi'"'^*^*' 

that  prevails  between  the  two  proceffes  of  combullion,  and  of 

oxigenation,  arifes  from  the  difference  of  the  pha;nomena, 

which  accompany  the  adion  of  lupporlers  and  produd.>  upon 

other  coiiibuliibles,     "  The  lupporiers  convert  ihefe  bodies  bun  hat  produilt 

inlo  produds,  and  coinbuffion,  or  the   cmiffion  of  heat  and  ^^T' '' "'"^"^' 

^  '  ■  tables  into  pro- 

light  nt  the  fame  time  take  place  ;  wliereas,  the  produdii  con-  duQihy  mtrtvt* 

vert  combuftibles  into  produds,  without  any  fuch  emiilion. 'f'"'^'"*  ^''^**" 


Philof  l<jum;il,  KcwScrlcSt  IL  10  and  92. 
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Now  as  the  ultimate  change  produced  on  combuftibles  bjf 

both  thefe  fets  of  bodies  is  the  fame,  and  as  the  fubftance 

which  combines  with  the  combuflible  is  the  fame^  namely  oxi- 

gcn,  it  is  evident,  that  the  oxigen  of  the  fupporlers  contains 

ibmething,  which  the  oxigen  of  the  produdls  wants/'  and  this 

fomcthing  the  Dodor  fuppofes  to  be  caloric.     *'  In  the  fame 

manner  the  combaftiblcs  and  produdls  refemble  each  other,  the 

chief  difference  between  them  confiding,  in  the  phscnomena 

which  accompany  their  combination  with  oxigen,  in  the  one 

cafe  fire  is  emitted,  and  in  the  other  not.'*     Nowfejrsthc 

Dodor,  "  if  we  recoiled,  that  no  fubftance  but  a  combuAible 

is  capable  of  refloring  combuflion  to  the  bale  of  a  produd, 

and  that  at  the  time  of  its  doing  fo,  it  always  lofes  its  own 

combufiibility,  and  further,  that  the  bafc  of  a  produd  does  not 

exhibit  the  phaenomena  of  combuflion  even  when  it  combines 

with  oxigen,  we  cannot  avoid  concluding  that  all  combuflibles 

contain  an  ingredient,  which  they  lofe  when  converted  into 

produds,    and   that  this  lofs  contributes  to  the  fire,  which 

makes  its  appearance  during  the  converlion."     This  ingre- 

LedlingpofidonBdient  the  Dodor  fuppofes  to  be  light.     It  is  evident,  that  the- 

i^  thtt^nT/fi    *^^  leading  pofitions  of  this  theory  are,  I .  That  during  com- 

originally  an  in-  budion,  all  combudibles  emit  light,  which  previoufly  formed 

gredient  of  com-  ^  neccflary  ineredient  to  their  own  compofition ;  and  fccondlv, 

and  heat  oi  oxi-  ^  1^*^  ^"C  heat  which  IS  evolved  during  the  procels  of  combui- 

8en.  tion,  proceeds  from  the  oxigen  of  tlic  fupporter,  of  which  it 

Many  rcafons      likewife  originally  formed  an  eflential  ingredient.— That  the 

why  the  heat      ^^q-qX  ojiven  out  durincr  combuflion  comes  from  the  decompofi- 
muft  come  from    .  ^  ^  -  c  x      c  i  r        r 

the  oxigtn  of  the  l»o"  O'  l"^  oxigen  ot  the  fupporter,  there  are  many  reaions  for 

fupporter,  concluding.     We  know  very  well  that  nocoipbuflion  will  take 

place  without  the  prefence  of  oxigen,  and  that  the  greater  the 

quantity  of  oxigen  abforbcd  in  a  given  time,  the  greater  is 

always  the  heat  that  is  evolved.     Now  if  the  heat  be  not  fup- 

pofed  to  come  from  the  oxigen,  why  (hould  the  degree  of  heat 

given  out,  be  always  proportional  to  tha  quantity  of  oxigen 

that  is  abforbcd,  and  upon  what  other  principle  can   we  {fi 

fatisfadlorily  explain  the  elfe6lsthat  are  produced  by  the  Argand 

lamp.     Thefe  confiderations,  combined  with    the  argument 

drawn  from  the  maintenance  of  the  temperature  of  hot  blooded 

animals  by  the  decompofition  of  air,  feem  fufficiently  to  efla- 

D'.fficultlcs  3'!  to  bli(h  tlic  truth  of  ihe  foregoing  pofition.     T4iereare,  however, 

theorhci  p.ri.     j^^aj^y  djifi^ulties  that  prefs  agaiiiil  our  implicit  adoption  of  the 

t»on,  that  t|jr  '  r  o  if 

li^h;  invAii^lly  *  Other 
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Other  part  of  this  theory,  viz,  that  the  light  emitted  daring  pr.ieecds  from 

combuftion  invariably  proceeds  from  the  burning  body,  andj^ ''^^***"^ 

that  confequently  it  forms  no  part  of  the  fupportcr.     It  ot 

courfe  then  folloivs  from  this  theory,  tliat  light  h  no  effential 

part  in  the  compoGtion  of  oxigen  gas.     Let  us  however  fee 

whether  this  be  the  cafe.     Many  fa£ls  it  will  be  found  concur 

to  prove  that  tlie  contrary  is  the  truth.     Ilf  nitric  acid  he  ex- 

pofcd  lo  ihe  hght,  after  fome  time  we  find  that  it  changes 

colour,  it  becomes  yellow,  green,  and  then  red,  and  oxigen 

gas  is  difengagedj^  ihe  nitric  a»  the  fame  time  being  converted 

into  nitrous  acid.     Now  it  h  evident,  that  as  tlvis  decompo*  Fot  the  light" 

fition  is  of  a  chemical  nature,  the  light  dial  occafions  it,  ei- '^'\''*' ?^™- 
.  ,      -  .  r'  .  ,  poici  mtnc  or 

ther  combines  with  the  oxigen  to  form  oxigen  ga<,  or  with  ^^j^^  ^^^.^  ^^id  is 

the  acid  to  form  nitrous  acid  :  as  we  find  no  dilhmilarit)'  be-  concluded  to 

twecn  die  nitrous  acid  procured  by  this  means,  or  that  by  any  ^^^^  ^^^  diCen- 

other^  we  are  nccc/Titated  to  conclude  that  the  light  has  com- gaged  oiigcn. 

hined  with  tlic  oxigen,  and  that  the  latter  by  the  fame  means 

h  converttxi  into  oxigen  gas.     Again,  it  is  well  known,  if 

oxigeoated  muriaUc  acid  be  expofed  lo  the  rays  of  tlic  fun  in 

a  tranfparent  bottle,  there  is  difengaged  from  it  oxigen  gax; 

in  proportion  as  ihe  gas  is  feparatcd  tlie  acid  lofes  its  colour 

and  odour,  and  return'!  to  the  fiaie  of  fimpie  muriatic  acid. — 

Here  il  is  evident,  that  the  oxigen  has  paffed  from  a  concrete 

into  a  gafetjus  itate  from  the  combinaUnn  of  light,  andwc  muft 

therefore  conclude  that  light  is  a  component  part  of  oxigen 

ga^s-  

Ifphofphoms  be  inferted  in  nitric  acid,  the  latter  fs  de- When  phofpho- 
compofed,  and  a  produ6l  of  combuilion,  namely  phofphoric  ^****'*^'"*'^*'**^ 

I  .     ^  1      1     -  1  <   I  i'  •  1         1  II     ft«troui  acid, 

acid  IS  formed,  durrng  which  procets  neither  heat  nor  light  ^h;it  bectimw  of 
are  given  out.  This  procefs  Dr.  Thomfon  confiders  as  an  ^^«  l'8*»*''^^*»c 
acl  of  oxygenation,  and  mil  of  combu(!ion,  bccaufe,  iays  he, 
though  a  produd  of  combuftion  is  formed,  a  new  fupporter, 
namely  nitrous  gas  is  evolved,  and  the  formation  of  a  combuf- 
tible,  or  new  fup porter,  conflitutes  one  of  the  chara^eriflic 
differences  between  the  two  proccffes  of  combuftion  and  oxi- 
genation.  Now  it  h  faid,  that  in  all  cafes  of  oxigenation  a 
double  decompoiition  takes  place,  the  oxigen  of  the  product 
combines  with  the  bafc  of  the  combutlible,  while  the  light  of 
Ihe  coinbullible  combines  with  tlie  bafc  of  the  produd.  The 
qucftion  then  naturally  prefents  itfelf,— what  during  this  procef» 
becomes  of  the  light  which  made  a  component  part  of  the 
Vol  U.— July,   1802.  P  phofphorui 
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phcfphorus  pmviaUs  lo  its  conversion  rnto  a  produ^  ?  It  cai^. 
li<Jt  combine  with  tfec  new  fupporler  that  is  evolved,  becaufc 
it  is  a  purl  of  this  theory,  that  light  is  no  conftituent  purt  of 
fupporterR,  bul  only  ofcomhufiibles  ;  it  ftioald  thereftije  have 
been  made  evident  to  the  fcnfes,  which  we  do  not  ever  find 
to  be  the  cafe,  nor  is  any  heat  evolved  ;  thi.*;  kUcr  effefl  if  no 
doubt  very  eafily  explained,  but  what  becomes  of  the  light, 
yet  remains  to  be  Ihewn. 

Sulphuric  acid,    fays  Dr*  Thonifon,  h  a  fubftance  whid 
from  many  of  its  properties  I  conclude  to  be  a  comhoHtblej 
and  not  a  prnduft.     This  condulion,  however,  does  not  ap-i 
pear  to  be  perfcclly  confiflent  with  die  definition  the  Dodor 
has  given  of  combuftino,  for  when  fulphur  h  heated  in  the  air 
to  the  ternpcrature  <if  :K>2  degrees,  it  gives  out  light  and  heat, 
and  is  converted  into  an   acid,  r/:.  fulphurous  acid  ;  this  ac- 
cording to  the  theory  under  conlidcration  is  a  complete  a^  of 
combutlion,  and  iheretore  oulv  a  pruduft  of  combuftion,  and 
not  a  cOmbutlible  bfKly  ought  to  be  formed.     Sulphurous  acid» 
according  lo  I^i  Grange,  combines  flowly  with  ox i gen,  and 
is  converted   tnto  fulphuric  acid^  but  a^i  no  light  and  heat  are 
rendered  vifiblc,  ought  it  not  in  this  cafe  rather  to  be  canfi* 
dered  as  an  aS  of  oxigenation ;  for  if  light  and  heat  were 
evotved  inlhi^i  procefs,  it  ftiould  appear  that  combufttbles  arm 
capable  of  giving  out  a  pai^t  only  of  their  light  in  fome  cafei 
and  tlie  whole  in  others^  which  does  not  appear  %*ery  proba- 
ble, for  it  cannot  be  doubted  but  that  in  fulphurous  acid,  ttit 
oxigcn  and  the  fulphur  niutualiy  I  at  urate  each  other,  mid  thai 
fulphuric  acid  is  <mly  fulphurous  acid  combined  with  an  addi 
tional  dofe  of  oxigen,     Tiiuugh  the  Do^or  apparently  recoi 
f**"  ciles  the  decompolition  of  water  by  iron  or  ^inc  wjtli  his  thi 
ory,  it  yet  appear*;  to  be  attended  with  foiiie  dithculties  whid 
are  not  eafily  explained, ^ — '*'  Whenever,  fays  he,  the  whole 
the  oxigen  is  abftrafted  from   produfis,  the  combuftibility 
their  bate  is  refiored  as  completely  as  before  combullion^  bat 
no  fubftance  U  capable  of  abfiractiiig  the  whole  of  the  oxige: 
from  iuch  products,  except  a  combuftible,  or  partial  combuf^ 
tible.     Water,  for  iniiance,  is  a  product  of  com bu ft  ion  whofii 
bafc  is  hidrogcn  ;  to  reftore  tlie  combuftibility  of  the  iiidrogcn, 
we  have  only  to  mix  water  with  iron  or  zinc  filings^  when 
(he  metal  is  oxidated^  and  die  hidrogen  gas  is  evolved  a6  com- 
biiftiblc  as  ever,"    Let  us  here  attend  to  the  phenomena 
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•Which  Should  take  place  according  to  the  Doctor's  theory ; 

watur,  which  is  a  produfl  of  coinbiiltion,   is  hidrogtn  without  Numerically 

its  light,  in  anion  with  OKigen,  wilhout  its  heat ;  by  adding  j^"ifa^j'4*of 

iron  (a  corobuftible  containing  light)  we  decompofe  Llie  water,  prcciiciy  adc- 

that  is  to  fay,  73  parts  of  iron  utiite  with  57  of  oxigen.     Now  ^"^7°^'*^"^'^^ 

as  to  e\'ery  27  parts  of  oxigeni  in  water  there  are  aboal  four  buftiblc  to  com- 

ofhidrogen,  of  courfe  ihefe  four  parls  of  hidrogen  are  Ube-  buftiyc,  &c, 

rated  ;  but  M  it  does  not  appear  probable  that  combuilibles 

01011  Id  be  capable  of  combining  with  light  in  all  proportions, 

it  may  be  aiked,  if  the  73  parts  of  iron  which  are  oxidated 

contain  juU  light  enough j  and  nd  more,  to  rellore  the  com- 

buHibility  of  the  four  parts  of  hidrogen ;  for  if  there  be  too 

much  for  that  purpofe,  the  fuperabundant  qaantity  ought  to 

become  vifible,  and  if  too  little,  a  pari  only  of  the  hidrogen 

Hiould  recover  its  combullibility;  and  be  converted  into  gas. 

And  the  fartie  reafoning  may  of  courfe  be  urged  witii  regard 

to  the  decompofition  of  water  by  zinc  :  for  it  cannot  but  be 

acknowledged,  that  the  fadl  is  fomcwhat  Angular,  that  the 

prodli€t  of  combuftion  fiiould  always  contain  and  give  otlt  the 

precife  quantity  of  light  which  is  fufficient  to  reflore  combuf- 

tibility  to  the  bafc  of  the  produfl,  and  in  no  cafe  either  more 

or  lefs.     Thus  it  appears  that  there  are  many  diJHculties  that  Caiidufion. 

attend  our  implicit  aflTent  lo  the  prefent  iheory,  and  many  of 

the  phicnomena  of  com  bull  ion  that  do  not  apparently  admit 

from  it  of  an  eafy  interpretation-    Whether  Dr  Thomfon  can 

reconcile  thefe  apparent  anomalies  to  it,  remains  to  be  feen ; 

bat  if  it  is  found  equal  to  their  folution,  there  could  then  It 

ihould  fecm  be  tittle  obje^ion  lo  its  adoption.     At  all  events^  D?*  T.  hti 

no   one  will  be    inclined  to  difpute^    that  the  Dodor  has  J^^*°  ^^  . 

thrown  much  light  on  a  fubjefl,  which  before  its  invefligation  fcutt  fubjeft. 

by  him,  was  confiderabty  more  obfcure;    and  that  he  has 

placed  it  in  a  new  point  of  view,  which  bids  fair  to  enable  us 

to  approximate  much  nearer  to  a  true  theory  with  regard  lo 

the  phxnomerm  of  cotmbuilion*  tkui  any  othdC  that  has  hi- 

therto  prettified* 


1ft 
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iH    epft?4lV    POIKTI   Qf   |rOMlVC^AT1^1«* 


On  certain  Pmnia  ^  Nomenclalure*     Bif  a  Correfpondeni* 

To  Mr.  NICHOLSON. 
SIR, 

pa  the  tiff  ef  J  APPREHENDING  that  yoflf  mode  of  writing  certain 
thcG^k  ^  newly  impofcid  naTnes  of  fubfiances  in  chemlftry,  arifes  from 
▼owel  B*  inatteation,  and  being  mi  fled  by  the  French  j  I  take  tbe  Hber  ty 

of  a  f.iend  to  remind  yon^  that,  in  Engiiih,  it  is  not  ufual  to 
write  the  vow«l  i  for  the  v  of  the  Greeks,  but  y ;  hence.  In 
our  language,  we  do  not  write  OHigen,  hid/ogenj  o^iigeni fed, 
&c-  but  o)i^^gen,  b/drogen,05cygenilefi,  8rc. :  yon  write,  how- 
ever^ properiy,  ox*dc  inftead  oloxyd,  as  fome  perfotis  fpell  thm 
word ;  bec^auie  oxide  iliews  the  etjmobgy  in  ^^  and  iijb| 
beltof  ihaji  oac^da. 

ITour'i  ei^er  faithfully^ 

A.  B,  C. 


ANSWER. 


I  DO  not  pcofe(«  to  have  dire^ed  much  attention  to  the  (kb^ 
jed  of  noioendature ;  though  I  am  well  aware  of  its  impor- 
tance to  the  acquifitioa,  as  well  as  the  communication  of 
(knowledge.  It  is,  therefore,  with  confider^e  diffidence  that 
i  (late  ray  appreheniion,  that  neither  ufage  in  a  language,  hop 
the  motive  of  precifely  indicating  the  derivation  of  a  term,  are 
very  cogent  arguments  for  adopting  any  particular  mode  oi 
firudure,  if  other  motives  prefent  themfelves.  To  me  it  feern* 
ed  at  lead  as  forcible  a  realbn  for  the  ufe  of  t  inftead  of  y,  in  the 
words  alluded  to,  that,  together  widi  their  derivatives,  thejc 
are  fo  very  numerous,  as  to  make  it  defirabie  to  accommodalo 
(hem  to  the  general  ufage  of  the  modem  langua^s ;  and  this 
appeared  to  be  promoted  by  following  the  change  propofed  by 
the  framors  of  the  chemical  nomenclature^ 


XVI.  DupHcttie 
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xvr. 

Du^icatc  Cop^  qf  a  Letter  from  Baron  de  Zach  to  ike  Right 
Hornjurabit  Sir  Joseph  Banks,  Bari,  P,R,  S,  Sfc.  tranp- 
mitted  to  Mr*  Edwakd  TaoucHXON,  and  communicaied 
by  the  Rtv,  j .  P  E  >\  R  s  o  N ;  on  the  new  Planets  Ceres  and  PaUas^ 
With  the  EkmenU  njtke  Orbik  ^  the  former^ 

Seibefg  Ohjbrvai&ry,  neat  Gothu,  A%  SI,  1P02. 

HOST    HONOUUED    SIR, 

tlAVli^G  proftxuted  Dr.  Oikr's  Pulfai  from  April  i  till 
May  U,  in  the  meridian^  Dr.  Gaufs,  upon  this  fet  of  my  ob- 
fervaiions,  calculated  the  elements  of  an  eliptical  orbFt  of  this 
very  remarkable  heavenly  body,  which  reprefent,  with  great 
accuracy^  all  the  Seeberg  oblervations. 

It  appears,  in  general,  by  thefe  calculations,  that  Palkg  k  a  Orbkof  P#ll»t 
ptanelaru  heavenly  bodu^  that  movex  betzveai  the  orbits  of  Murv  and  ^"J  ^"nj"^* 
Jttpder,  with  a  very  great  cccentrtvtty  und  indtnatwHt  and  umofe  United  In  chat  of 
Crbit  corned  verif  near  to  the  orbit  of  the  jihrnet  Cere^  perhapt  Ceres, 
touches  ft,  perhaps  even  cut-^  it,  like  txvo  linkit  of  a  chain,  this 
txiy  00,  which  cannot  yet  be  alTerted  v%'ith  certainty,  the  ob* 
ferved  arc  run  over  by  this  planet  being  too  fmalL  Notivith- 
ilanding,  it  appears  already  that  the  diftances  of  Pallas  ani 
Ceres,  in  the  line  of  nodes  of  their  orbits,  is  very  nearly  equaL 
In  the  dcfcending  node,  the  diflance  of  Pallas  from  the  Sun  is 
=  2,SG,  and  the  fame  dtllance  of  Ceres  =  2,93,  In  the 
afcending  node,  ihefe  diflance*  are  of  greater  ineqtialify.  An-  In  tfftfting  re- 
other  very  remarkable  circumftance  is,  that  the  mean  motions  "'^f^*"  tbc 
of  Palttii  and  Ceres  are  very  nearly,  perhaps  abfolutely  the  orbit  oX  Pal Ut. 
fanie;  though  this  cannot  yet  be  alfertcdj  bccaufe  the  error  of 
the  obfervationi  of  both  planets  is  ftilt  too  great.  But  as  far  as 
yet  appears,  tliefe  mean  motions  will  not  differ  very  much  j 
and  in  thtscafc^  fmall  as  the  iiialfes  of  Ceres  and  Pallas  may  hd, 
they  will  neverthekfs  exert  a  very  fendble  action  one  upoh 
the  other,  and  therefore  give  occafion  to  very  curious  and  in- 
lerefling  invefiigattons  in  the  mechanics  of  tlie  heavens.  The 
tiew  planet  Pa^as  will  alfo  calf  fortb  the  utmoft  exertion  of  our 
analytical  powers.  Hitherto  the  two  elements  of  a  planetary 
orbit,  viz,  the  eccentricity  and  the  inclination^  had  beenconli- 
dered  as  an  in^nite  little  cjuantity,  and  lo  it  might  be,  as  thefe 
4  Vw^ 


w^ 


0  ^emenlBt  it^  ^1)  *^u^  ^H  plan^tSj  are  very  fnial^  fb  thai  tli^ 
ihtT  powers  of  them  could  be  negtefled  wrthDal  danger ,  ia 
i^Icukting  their  mutual  aflioii,  as  Oiey  prodticed  no  feufible 
term  in  the  approximating  feries.  But  this  is  no  longer  ihm 
cafe  with  Palla*;,  in  whicb  the  eccentricity  of  the  orbit  and 
the  indlmation  arc  fo  very  great, 

Ekmenti  of  the  Orbit  qftke  Pltmei  PMu,  calcidaied  % 
Pr.  Gaqfi. 
Epocha,  March  31,  at  noon,  ia  Seeberg,  141*'  12'  43/2 
Aphelium  *  -  •■  300      5     4,  0 

Node  -  -  -  '       112    3^  35,  O 

Tnclmation  ,  _  -  35       0  42,  Q 

Mean  daily  heliocentric  and  tropical  motion  7S7 ''  1 66 
Logarithm  of  h^(  the  greater  axis  -  0,4472636 
Eccentricity         -  -  -  -  0,2391095 

By  thefe  elem&itt  the  whote  feries  of  my  obfervations  ar^ 
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TABLE. 
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itos. 

RaA«  Wf  CWMUnOBa 

Difl««Bt^ 

DkI 

.bfCMcite 

DifilMM. 

Apr.  4 

183^ 

44'  5/7 

^  0,"9 

13^ 

54'  55.''4 

+  3,''4 

5 

183 

34  24,6 

+  0,  9 

14 

13  22,  6 

—  0,  3 

7 

183 

15  39,6 

+  I,  6 

14 

49   1,  3 

—  0,  7 

8 

183 

6  35,4 

—  2,  4 

15 

6  15,  2 

+  5,2 

13 

182 

10  17,9 

+  i.  * 

16 

54  35,  7 

+  4,  9 

18 

181 

50  29,4 

—  1,  2 

17 

34  27,  1 

19 

181 

44  30,7 

+  5,  4 

17 

46  51,  9 

—  2,  5 

24 

181 

19  35,8 

■- 2>  0 

18 

42  27,  9 

25 

181 

15  38,  3 

+  6,  1 

18 

52  18,  9 

26 

181 

12   2,0 

+  0,  2 

19 

I  44,  9 

—  4,  5 

27 

181 

8  46,6 

+  1,  0 

19 

10  46,  3 

—  0,  5 

29 

181 

3  21,? 

+  4,  6 

19 

27  36,  2 

—  7,  5 

SO 

181 

1  11,4 

+  U  5 

19 

35  24,  9 

—  8,  6 

May  1 

180 

59  22,9 

+  0,  4 

19 

42  50,  8 

+  M),  0 

2 

180 

57  56,7 

+  4,  8 

19 

49  53,  2 

+   h  6 

3 

180 

56    52,  4 

^  3,  2 

19 

56  32,  9 

+  14,  8 

5 

180 

55  49,6 

—  5,  0 

20 

8  45,  6 

+  6,  9 

6 

180 

55  51,4 

—  2,  7 

20 

14  19,  4 

7 

180 

56    14,9 

—  8,  9 

20 

19  32,  1 

—  3,  2 

8 

180 

57   0^4 

—  9,  6 

20 

24  23,  7 

+  3,  6 

11 

181 

I    25,  5  —16,  2 

20 

36  58,  8 

—14,  4 

The  ({inferences  applied  with  contrary  fign  to  the  calculated 
Ji,  R.  and  Dedin*  will gtvis  the obferved  A.  R.  and  Decl. 

Pallas 


I 
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Pallas  and  Ceres  are  now  too  near  to  the  fan,  and  the  twi-  Thcfc  plaoctt 
light  permits  no  meridian  oblervations.  But  allronomttrs  who  *^.*ijghu  "^ 
ve  provided  with  equatorial^  of  great  perretlion,  as,  for  an* 
fiance,  thofe  of  Greenwich,  Oxfofd,  Richmond,  and  of  Sir 
George  Shuckbiirg,  will  be  able  to  follow  thd'e  two  pbnels  a 
longer  time.  The  obfervation  of  Palbs  will  chiefly  be  of  a 
very  great  value,  as  the  feries  of  meridian  obfcrvations  is  not 
fbr  above  five  weeks.  If  more  obfcrvations  are  not  procured^ 
it  will  be  with  fome  difhcultv  we  flvall  Rnd  Pallas  again  next 
year  ;  for  the  elements  of  an  orbit  calculated  upon  fo  fmall  an 
arc  as  7^«,  may  give  an  error  of  fevcral  degrees  in  January 
1 303.  You  will  do,  inoft  honoured  Sir,  a  great  benetit  to 
fcience  b  general*  and  to  a(lronom>  in  particubr,  if  you  en» 
gage  the  Englidi  allronomers*  who  have  fo  very  excellent  and 
iixed  equatorial  fe^orij  to  follow  Palla.H  out  of  the  meridian  a^ 
iar  as  they  ran.  For  this  purpofe,  1  take  tht^  liberty  to  fend 
you  here  an  ephemeris  of  thii  planet's  motion,  calculated  by 
Mr*  Gaufs,  ivhich  will  enable  aftronomers  to  find  It,  and  pur- 
fue  their  obfcrvations. 


EphmcrU  of  the  Fofilum  of  Palim  for  Midnight,  in  St^herg 
Objervaiory, 


Ephcmeri*  ^f 


ttoi. 

R*  Ar«flf. 

DecTin* 

May  2i 

181** 

57' 

2i^  I'N, 

27 

162 

18 

2i   Q 

30 

182 

41 

20  57 

JuRe  2 

ISS 

6 

20  52 

5 

I  S3 

S4  1 

20  46 

8 

184 

J 

20  38 

n 

iS4 

37   1 

20  28 

14 

J  65 

12 

20  17 

n 

J  85 

43  : 

20  5 

20 

136 

27   1 

19  52 

23 

187 

7 

19  37 

26 

187 

49 

19  22 

29 

183 

32 

19  6 

I  am,  with  the  greatcR  efteem  and  regard, 

MOST   HONOURED  SIR, 

Your  mofl  humble  ar^d 
obedient  fervant, 
FRANCIS  BARON  DE  ZACH, 
XVII,  Method 


OM    fTOKt    AND    METAtUNE    £UBSTANCfi» 

XVIL 

qfapplpng  a  tofiporary  Forcer  to  u  Ftmipp  Jb  a*  iopro- 
xcQt^lmtt  Strewn,  Bif  Mr.  Richard  TREVixmcK  *, 
tr<m  ihe  Author, 

ftsrtef   1.  HIS  conlTiv^nce  whlchj  on  feveral  occafioctsj  may  pro^e 
J^  ufeftfl,  confjfls  in  fixing  a  barrel  with  a  foUd  piilon  alongfidc 
at  of  the  common  pump*  b  fuch  a  majiner,  that  the  lower  fpace 

of  the  additional  barrel  may  communicate  with  the  fpace  be- 
tween the  two  valves  of  the  pump*  and  lailly,  by  conne^ing^ 
jption*  the  rods  fo  tlmt  they  may  work  together,  Tliis  is  (hewn  in 
ftg,  +,  plate  XI-  and  the  effe£l  is,  that  when  the  piAons  are 
raifedi  the  fpact^  beneath,  A  and  Bj  become  filled  by  the 
prcfture  of  the  atmofpherc^  at  the  fame  time  that  the  upper 
column  fiows  out  at  E*  But  again,  when  the  piftons  dcfcend, 
the  valve  C  ftmti,  and,  confequendy,  the  water  driven  by  the 
pifton  in  B  muil  afcend  through  A,  and  continue  to  produce 
an  equal  difcharge  through  E  in  the  down  itrolce^ 

XVIII. 

Experiments  and  Ohjhrvaium*    4m  certain  fiony  and  metdUine 

.  Subjtances,  xvkkh  at   different  Tifnes  are  /aid  to  have  fallen 

on  the  Earth ;  e^  on  various   Kinds  qf  native  Iron,     By 

Edward  Howard,  EJ^.  F.  R,  S.  FrUm  ihe  Philojbphical 

TranfaAians,  1802. 

JJ^JJ"*^- .  A  HE  concordance  of  a  variety  of  fiifls  feems  to  render  it 
ftancet  baveun-  iiiofl  indifputable,  that  certain  ilony  and  metalline  fubilances 
^^k'***'^  ^**^  have,    at  different  periods   fallen   on  the  earth.      Whence 

their  origin,  or  whence  they  camej  is  yet,  in  my  judgment, 

involved  in  c6mplete  obfcarity. 

The  accounts  of  thefe  peculiar  Subftances,  in  the  early 

annals,  even  of  the  Royal  Society,  have  unfortunately  .been 

blended  with  relations  which  we  now  confider  as  fabulous  ; 

and  tiie  more  ancient  hiflories  of  Aones  fallen  from  heaven,* 

*  This  Gendemali*s  name  was,  by  miilake,  printed  Trtvithack, 
in  Vol.  I.  161. 

'^from 
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from  Japiter,  or  from  the  clouds,  have  evidently  confounded 

fuch  fubftnnces    with    what    have   been    termed    Carminia,  Why  tbtfe  faOt 

£<ttikfi,  Ombria,    Biontia,    &:c.    names  altogether   unappro- ^^'r^^ '*'^- 
prntte  to  fubftiinces  fallen  on  our  globe*     Indeed  fome  miflead, 
and  others  are  inexprellive. 

The  term  Ceraunia,  by  a  mlfnomcr,  deduced  from  lis  fup* 
pofcd  origin,  feems,  as  well  as  fiaelilia  *,  to  liave  been  an- 
ciently uled  to  denote  many  fpecies  of  iiones,  vvliich  were 
poliQied  and  fhaped  into  various  forms,  though  moflly  wedge- 
like  or  triangular,  fometimes  as  inflrumentSj  fometimes  as 
oracles,  and  foraetrmes  as  deities.  The  import  of  the  nanies^ 
Ombria,  Brontia^  &c.   feems  fubje^l  to  the  fame  uncertainly* 

In  very  early  ages,  it  waa  believed^  that  Aone^'  did  in 
tcatity^  fall,  as  it  was  faid,  from  heaven,  or  from  the  gods; 
thefe,  either  from  ignorance,  or  perhaps  from  fuperilitioui 
views,  were  confounded  with  other  ftones,  which,  by  thei^ 
compad  aggregation,  were  better  calculated  to  be  fliaped 
kito  different  inftruments,  and  to  which  it  was  convenient  lo 
attach  a  fpecies  of  myflcnous  veneration.  In  modern  day.>,  ThuudciboTt. 
becaufe  explofion  and  report  have  gejieralfy  accompanied 
the  defcent  of  fuch  fitbRances,  the  name  of  thiinderbolt,  or 
thundcrftone,  has  ignorantly  attached  itfelf  lo  Ihem ;  and, 
becauie  a  variety  of  fubllances  accidentally  prcfvn^  near 
biiildings  and  trees  Jlruclc  witli  lightening,  have,  with  the 
fame  ignorance,  been  colle^ed  as  Ihanderholts,  the  thtioder- 
boit  and  the  fallen  aictalline  t'ubltance  have  been  ranked  in 
the  fame  claf;;  of  abfurdity .  Certainly,  fince  the  phenomena 
of  lightening  and  elc6tricily  have  been  fo  wdl  identified, 
the  idea  of  a  thunderbolt  is  ridiculous*  But  the  Cxillence  df 
pecuhar  fabllances  fallen  on  tlie  earth,  I  cannot  hefitaCe  to 
afTert :  and  on  tlie  concordance  of  remote  and  autlienticaled 
faas,  I  Qiall  reft  the  alfertion, 

Mr*  King,  Ihc  learned  author  of  Osmarki  conteming  Stones  AodcDUutkori* 
fiud  to  have  faikufrom  tht  Chttds,  in  thejh  Days   and  in  ancitnt  f^"^]J*^oJX* 
Timei,  has  adduced  qaotatiuns  of  the  grcalell  antiquity,  de-  eakh,    JtJr^ 
fcriptive  of  the  defcent  of  iallen  flones ;  and,  could  it  be  ^^^^^'^»  ^ 
ihoughl  necctTary  to  add  antique  tellimonies  to  thofe  inftanced 
by  fo  pfofound  an  antfquarian,  the  quotations  of  Mons.  Fal- 
conet, in    his  papers  upon  BcetiJia,   inferted  in  tiic  UifiQirt 
del  Infcnptio/ut  cl  Bclks-LrUres  ,t  the    quotations  in    ^ahn's 

#  Mercatf^  Metal  lothcca  Vatican  a.  page  24f.. 
t  Tom.  VL?*  519.  ctTom.  XXliL  F.  L\% 


foibs  1796. 


OV    STOKY    AND    METALtrVt    SUBfl 
Sf^ecata  PktjfiCfi'maiheinatica  Hiflariwm  ;*  the  //V/rti  .Sbf/e 
of  Giacinto  Gemma ;   the  works  of  Plinj^  ftnd  olheri  might!! 
be  referred  lo* 

Of.  Chaldal  on        Dt>6lor  Chaldni,    in  hu  OhfirTCthm  on  the  Mqfi  nf    /moir  I 
theSiberUn  Iran^^„^^  ^>j  Siberia,  fud  ou   other  Maffes  of  ihc  like  Kind,  as  well  | 
^  in  liis  Ohjht^tUiom  nn  h'ut'btdht  and  hard  BtMiicyjailtm  from 
tht  Atmf]fpher€t  bus  colleclod  aimoft  every  tnodeni  inflauce  of  J 
phcnocnena  of  this  nature* 

Mr.  SouTHLY  relalt*ii  an  account,  juridically  authenticated^ 
of  a  ftone  weighing  10  lb.  which  was  heard  to  fall  in  Portugal, 
I'cb  19j  1796,  and  was  taken,  fti!l  warm,  from  the  ground-f 
The  firft  of  thefc  peculiar  fubllances  with  which  cbcmiftry 
has  interfered,  was  the  ftone  prefented  by  the  Abbe  Bachclav 
to  the  Royal  French  Acadeni}',  It  was  found  on  the  I^tb  of  j 
September,  n68»  yet  hot,  by  perfonis  who  faw  it  fall.  It  it  1 
defcribed  as  follows : 

*'  La  fkibdance  de  cetlc  pierrc  eft  d'un  gris  cendr^  pile  1 
?'  lorfqii'on  en  regard*^  le  grnin  a  la  loupe,  on  apper^oil  que 
9f  cette  pierreeft  parfcm^e  crime  infinite  de  petits  points  brii- 
'*  !ans  m^tallif|ues,  d*un  jaune  pale ;  fa  furface  ext^rieure, 
*'  celle  qui,  fiiivaiit  M.  I'AbbL^  Bachelay,  n-etoit  pciint  en» 
*'  gag^e  dans  la  terre,  C-toil  couverte  d'ane  petite  couche  trus^* 
*'  mince  d*une  matit^rc  noire,  bourfontflde  dans  des  endroits^  j 
"  et  qui  paroiflToit  avoir  6i^  fondue.  Cette  piorrc,  frappdo 
''  da|]s  riiit<^^rieur  avec  Tacier,  ne  donnoit  aucune  ^tincelje  j 
f*  fi  on  frappnitt  au  contrairc,  fur  la  petile  couche  ext^rieiire, 
"  qui  paroifToit  avoir  ete  attaquee  par  le  feu,  on  parvcnoil  ' 
*'  a  en  tirer  que  ques-uncs." 

The  fpecific  gravity  of  this  Hone  was  as  3335  to  lOOO. 
4^X^U»  The  academicians  analyzed  the  Aone  and  found  it  to  i 


fain. 
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•  FoK  1696,  Vol.  1.  p«  385-  where  a  long  enumeration  of  ftones 
fallen  from  the  flty  is  given. 

t  Letters  written  during  a  fliort  refidence  in  Spain  and  Portugal, 
p.  239. 


WALh^V    ON  TUm    KARTR.  QlQ 

Of  their  itsode  of  analyfis,  [  fhadi  have  occadon  to  fpcak  Conjcatittdm 
hereafter.     They  were  induced  to  coiKliide,  that  the  ilonc,  j* '"'k'^*, *^ 
prefenled  to  the  Academy  by  the  Abbe  Bachelay,  did  not  ftruck  in  pfc- 
own  its  origin  to  thunder  ;  that  it  did  ivi»t  fall  from  heaven  ;  f^««oc«b|  Uebtr 
^hat  it  %vas  not  formed  bv  mineral  fubftances  fufed  by  light* 
jiijig  :  and  tliat  it  was  nplhing  bat  ii  f peeler  of  pyrites,  without 
peculiarity,  except  as  to  the  hepatic  fmeil  difengaged  from  tt 
by  marine  acid     "    Que  cctte   pierrc,  qui    peut-^tre   ^toit 
/*  coiiv(;rte  d'unc  petite  couche  de  terre  ou  de  gazon»  aura 
If  4i^  frappee  par  la  foudre,  et  c|u'dle  aura  i^Le  aiafi  nilfe  en 
**  Evidence:  la  cWeur  aura  et^  alVez  granite  pourfoudreb 
*^  fuj^rhcie  de  la  partte  frappc^ej  mais  etle  n'aura  pa<s  etc;  aHe^ 
j;  Jong*te»)&  continuee  pour  pouvoir  peiielrer  dans  rintdrieure 
**  c'eft  ce  qui  la  it  que  la  pierre  n'a  point  et6  di5coiupt>fi^e# 
t*  La  quantile  de  mati^«^rp&  m^lalliqueii  qu'elle  contenoit,  en 
*'  oppofbut  moins  de  refiftancc  qti'un  autre  forps  au  courai^t 
it  de  mail  ere  electrique,  aura  peut-£*tre  pu  conlribuer  mt>nie  a 
''  determiner  la  direftion  de  la  foudrc.*' 

The  Memoir  is  however  concludedj  by  obferving  it  to  be 
fuflficiently  Engulir,  that  M.  Morand  le  FiU  had  prefen ted  a  Another  ftnfit 
fragment  of  a  flooe,  from  the  environs  of  Coutances,  alfo^""'*"*'^'^"'*"**** 
|aid  to  have  fallen  from  heaven,  w  hich  oply  difeed  from  that 
pi  the  Abbd  Bachday,  becaufe  it  did  not  ^:i^hale  the  hepatic 
fmclJ  with  fpirit  of  fjill.  Yet  the  academicians  did  not  tliink 
any  conclufion  could  be  drawn  from  this  refemblance,  unlefs 
that  the  lightening  had  fallen  by  preference  on  p^rritical 
matter.* 

Mons.   Barthold,  ProfeflTeur  k  I'Ecolc  centrale   du    Haul-  B*rtboy'i  ei* 
Hhin,  gave  I  believe  the  nexl,  and  laft,  f  andlytical  account  ft^^c^^^"cj    * 
of  whathealfo  denominates  PiVrrf  de  foancrre.  He  defcribesit  thunder  ftonc 
thus :  *'  La  roaflTe  de  pierre  conime  fous  le  nom  de  Pierre  de  ^^'Jsl^>ng  cw© 
f*  Tonnerred'Enfishenn,  pefant  environ  deux  ijuintaux^  a  la  z 

**  forra«' exterieure  arromhe,  prelque  ovate,  rab*iteufe,  d^un 
^'  afpe^  ternc  et  terreux. 

"  Le  fond   de  la    pierre  eft  d'une  couleur  grife  bku^trc,  Dcfcripdo«B 
f  parlemte  de  criftaux  de  pyrites,  \{o\^s,  d'une  cririalilktioii 
"  confufe,  en  quelquos  cndroits eeailleufes,  ramalTt s,  foimant 

•  See  Journal  dePhyfitjue,  Tom.  H.  p.  e:.l. 

•f-  A  vciy  intereiling  dct:iil  of  a  meteor,  and  of  ftooei  fallen  in 
July  1T1?0,  wai  given  by  Piofetfeur  Baud  in »  in  the  Miigazmjli^ 
4fii  Ututfii  mi  dir  Fhfih  by  Profeilbr  Volgu 

"  del 


de»  z»7uds  et  d^  petite*  v*tnes,  qui  Ic  parcotirenl  6n  itmi 
"  ibis ;  Ja  eouloir  des  pyrites  efl  dor^  ;  le  poii  leur  donii#  aii 
^ckt  d'acier,  el,  exposes  a  l*atmofphrre,  ellm  terniiTent 
"  el  brutii^etit.  On  difiingue  de  f^n^,  a  TiEil  nadj  de  U  ttsiiie 
"  de  fer  grifej  ^callleure,  non  fotfureufe^  att  arable  &  Taiituifiti 
*'  diOTolubJe  dans  lc%  actd^,  peu  wdd^^  ou  ^'approebuit  beaii^ 
"  coup  de  P^tat  m^lallique. 
iftsit.  *'  La  caflure  elt  irr^guli^fe,  grenue,  d'un  grain  nn  pe« 

*'  fcrri  :  dans  Fbt^rieur  on  voit  de  tre*  petiies  fentes.  Elle  n^ 
**  hli  pus  fea  au  briquet :  fa  contexture  eft  €,  lache  qu'elle  1^ 
"  JaiiTe  enCamer  au  couteau.  En  la  pilant,  elle  fe  r^duit  mtkt 
*'  facilement  en  une  poudf e  grifc  bleultre  d'une  odeur  terreufe. 
*'  Quelquerois  i1  fe  trouve  de  pelits  criHaiiK  de  mine  de  fct, 
*'  qui  refiftent  plus  aux  coups  du  pilon/* 

The  fpecific  gravity  of  the  piece  in   PmfefTor  Bartbold't 
pfifTefTiO!!,  was  3233,  diiliilcd  water  being  taken  at  1000. 
ifoficlfm,  Th^  analyfis  of   Mons.   Bartholdj    of    which  I  fiiall  dSk 

have  occafion  lo  fpeak  hereafter,  gave  in  the  J00< 
Sulphttr  -  -  -  -  2 
Iron  -  -  .  -  -  20 
M^gneiia  *  *  «  «  14 
Alwniiui  «  «  •  ^  l7 
Ltme         -        *-       •        •  2 
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From  the  external  characters,  and  from  his  analj^fis,  tii» 

ProAsflfor  confiders  the  ftorie  of  £nfi(heim  to  be  tfgilkHfefni- 

ginotts ;  and  is  of  opinion  that  ignorance  and  foperftkion  have 

attributed  to  it  a  miraculous  exifience^  at  variance  with  tba 

firfl  notidns  of  natural  philofophy.''^ 

SirW.  HamiU       The  account  next  in  fucceffion  is  already  printed  frttH6 

SSlei^TfeSf  Tfanfaaions  of  the  Royal  Society  ;  bat  cannot  be  omittecl,  m 

Aoringathaader  it  immediately  relates  to  one  of  the  fubflances  I  hav^  exaoiitt- 

ed.     I  allude  to  the  letteiT  received  bjr  Sir  William  HaihiU 

too,  fifom    the  Earl  of   Briftol,    dated  from    Sienna^    Ju!^ 

12th,  HQi.     *'  In  the  midft  of  a  moft  violent  thunder-ftonilf, 

*'  about  a  dozen  flones,  of  various  weights  and  dimenfions, 

''  fell  at  the  feet  of  different  peHbns,   men,    women,  and 

*'  children.    The  (lones  are  of  a  quality  not  found  in  any  part 

♦  See  Journal  de  Fkffyiixe.  Yentdtt,.  Afii  $•  p.  I6$i 
.     '  .  of 


«•.  of  the  Slennefe  i^niivTy  ;  they  fell  about  eighteen  houra 
**  after  the  enormous  eruption  of  Mount  Vefuvius ;  which 
**  circumftancc  leaves  a  choice  of  difficulties  in  llie  iblution 
*'  of  thts  extraordinary  phenomenon.  Either  thefe  ftones 
*'  have  been  generated  in  this  igneous  mafs  of  clouds,  which 
**  produced  fuch  unufual  thunder ;  or^  whicli  is  equally  incre- 
'^  dible,  they  were  thrown  trom  Vefuvius,  at  a  diHance  of  at 
-'  kali  250  miles;  judge  then  of  its  parabola.  The  philofo- 
*•  pbers  here  inclme  to  the  firll  folation.  I  wiih  much,  Sir, 
"  to  know  your  fentiraents,  My  lirfi  objedion  was  to  tlie 
"  faditfelf;  but  of  this  there  are  fo  many  eye  vvitneiTes,  it 
"  fecras  impoflihie  to  withfland  their  evidence."  (PhiL  Trans, 
for  1795,  p.  103.)  Sir  Willmm  Hamillon,  it  feems,  alfo 
received  a  piece  of  one  of  the  large  ft  flones,  which  weighed  Wq^bu 
upwards  of  tive  pounds ;  and  had  Teen  another^  which  weighed 
about  one.  He  likewife  obferved,  that  the  outfide  of  every 
flone  which  had  been  found,  and  had  been  afcertained  to  have 
fellen  from  the  clouds  near  Siecna,  was  evidently  frellilj 
vitrified,  and  was  black,  having  every  tign  of  having  palfed 
through  an  extreme  heat ;  the  infide  was  of  a  light  grey 
colourj  mixed  with  black  fpota  and  forae  fliining  particles, 
which  the  learned  there  had  decided  to  be  pyrites, 
(To  be  conHrmed.) 


SCIENTIFIC    NEWS,    isfc. 

Dmcnfwnj  and  Nature  of  the  New  Planets  Ceres  and  Pallas. 
By  Dr.  Herschkl. 

JJr,  HERSCHEL's  obfervations  on  the  two  lately  dif- 
covered  celeftial  bodies  were  read  before  the  Royal  Society, 
6th  of  May. 

Dr,  Herfchel  bftgins  with  flating  the  refult  of  his  attempts  J^f^^^^^f 
to  meafure  the  diameter  of  Llie  flars  difcovered  by  Piaz:?i  and  Ceres  io4P»llu, 
Olbers,  He  employed  the  lucid  difc  micrometer,  which  con* 
fi(Ls  of  tm  illuminated  circle  viewed  with  one  eye,  while  the 
other  compares  with  it  the  magnified  image  formed  by  the  te- 
lefcope;  and  he  concludes,  that  the  apparent  diameter  of 
Ceres  vvai  22",  and  of  Pallas  17''  or  IS",  at  Ihe  di (lance  of 
nearly  1.^34,  and  1.187  Irom  the  earth  refpe6tively,  whence 
the  apparent  diameters  at  the  diilance  of  the  earth  from  die 
fun  would  be  .36 'and  p21^  or  .16"  refpeftivel)',  and  thai  their 


'^rfeeJ  tlmfneten  are  about  165  and  93  or  71   Eng^Iilfi  miTef. 

lere  h  no  prolmbitity  that  ekhcr  of  Ihefe  f!ars  can  bave  4 

teUite.     TFre  colour  of  Ceres  Is  ratire  ruddy  than  that  of 

Kalfas*     The  J  have  generally  more  or  hU  of  a  hazincfs,  or 

coma,  but  fometitnes,  when  tlie  air  is  clear,  this  nebulofity 

fcarcely  exceeds  the  fcaitcred  light  furmunding  a  very  ftnall 

ftar*     From  a  view  of  all  thefc  cirrum  (lancet,  Dr.  Herfchcl 

proceeds  lo  corifidcr  the  nature  of  the  new  ftari?.     He  tfiinks 

that  they  dhTer  from  the  general  t  hara€ttr  of  planet.^,  in  tlwrr 

diminutive  drmenfions,  in  the  great  inclination  6f  LHeir  6rbit5, 

in  the  coma  fur  rounding  tliem,  and  in  the  mntual  proximity  of 

their  orbits;  tliat  they  differ  from  cornet^  in  the  want  of  ec- 

tfepcoD.         ricity,  and  of  a  confiderable  nebiilofity.     Dr.  Herfebel 

-efore,  vvinies  to  call  them  after oids,  a  term  which  he  de* 

I        as  a  ccldlial  body,  which  moves  round  the  fan  in  a& 

©ron  either  little  or  confiderably  eccentric,  of  which  the  pl^d^ 

may  be  inclined  to  the  ecliptic  in  any  angle  whatever j  the 

tnot ion  being  either  dire^  or  retrograde,  and  the  body  being 

furrounded  or  not  by  a  confiderable  atmofphere  or  a  very  fmaS 

'  coma*    This  definition  i^  intended  to  include  fuch  other  bodicf 

of  the  fame  kind  a*,   Dr.  Hprfchel  fuppofe^  will,  in  alt  pro* 

bability,  be  hereafter  difcovered.     Some  additional  obferva-' 

tions  (how,  that  the  apparent  comas  furrounding  Ceres  and 

Pallas^  fcarccly  exceed  thofe  which  are  caufed  by  aberration 

round  the  images  of  minute  fixed  flars. 

/.  nj  the  Royal  Inptuiunu 

ExiraB  of  a  Letter  from  the  Rev.  James  Wilfan,  Z>.  D.  Mintfter 
qf'  Falkirk, 
Falkirk,  Stirling/hire,  June  I  Sth,  1802. 
DonUtjtyof        A  few  weeks  ago  the  fexton  of  this  parifli,  upon  openii^ 
^burjeain     j^  grave  in  the  church  yard,  found  a  ribband  wrapped  aboat 
the  bone  of  an  arm,  which  upon  being  wafhed  was  found  to 
be  entire,  and  to  have  futfered  no  injury,  though  it  had  Iain 
for  more  than  eight  years  in  the  earth ;  and  had  been  in  con- 
tad  with  a  body  which  had  pafled  through  a  ftate  of  comip* 
lion,  and  was  reduced  to  its  kindred  dull.     By  what  means 
did  thefilk  reiift  the  putrefiaidive  procefs  ?  it  is  not  a  oompad 
fiibftance  like  hair,  horn,  or  bone,  which  are  frequently  found 
in  graves  after  every  other  fubflance  is  completely  changed. 
As  (ilk  is  deprived  of  the  gummy  matter  by  the  t^  of  cleans 
ingand  konxinf^  aad  as  this  feems  to  be  the  chief  animftt  TuIh 

fiaiK:# 


cht  earth. 


AccovsT  or  BOORS* 

ftance  whidi  it  contains,  mav  not  the  remaining  ^bt^aui  part 
be  die  butter  prepared  to  vvitljfbnd  the  power  of  putrefa^bn  ? 

Accurate  experiments  It^nding  to  iiluftratti  this  enquiry  liiighl 
be  both  amutiiig  and  inttfudive. 


JCCOUNT  OF  BOOKS  OF  SCIENCE, 

MeatmrB  ff  the  Lilerary  and  Phthjhpldcat  Saciely  qf  Manclufier^ 
P"ol,  l\  Fart  //.  Oaavo,  700  Fagta,  uUk  9  Pkies,  Cadell 
and  Davies^  London^   1802, 

X  HIS  publication  of  the  refpedablc  Society  ofManchefler 
IS  no  left  inttreHing  than  the  former  volume*  of  which  the  fcien- 
tiiic  world  well  knows  the  value  ;  it  coritatn^t  the  following  mc- 
sioirs: — K  On  tragedy,  and  the  iiiterell  in  tra^tcal  reprefenta- 
tjons:  An  Eflay.  By  the  Rev.  Georgti  Walker,  F.  R.  S. 
and  PfofefTor  of  Theology  in  the  new  College,  Manchefter, — 

2.  Experiments  and  obfervations  to  dotermtne  whether  the 
quantity  of  rain  and  dew  i*  ec^wal  to  the  quantily  of  water  car- 
ried off  by  the  rivers  and  raifed  by  evaporation ;  with  an  in^^ 
quiry  into  the  orrgrn  of  fpring^     By  Nfr.  John   Dalion, — 

3.  Experiments  and  obfervations  on  the  power  of  fluids  to 
condu£i  heat;  with  reference  to  Count  Ruinford'si  feventh 
ciTay  on  the  fame  fahjed.  By  Mr.  John  Dalton. — 4.  Experi- 
ments on  the  velocity  of  air  iffuing  out  of  a  veilel  in  different 
circumftances;  witli  the  detcriplion  of  an  inlUument  to  mea- 
ftire  ihe  force  of  the  blafl  in  bellow<,  &c.  By  Mr.  Banks, 
Ledurer  in  Natural  Fhilofophy,  Communicated  by  Mr. 
Dalton. — 5,  Eiray  on  the  beautiful  in  the  human  form ;  and 
enquiry  whether  the  Grecian  ftatuci  prcfcnt  the  moft  pcrtl'€l 
beauty  of  form  that  we  at  prcfcnt  have  any  artjunintance  with. 
Communitatcd  to  the  Society  from  a  Correfpondcnt,  through 
the  Rev.  George  Walker. — tJ.  A  defence  of  leaniing  and  the 
arts,  againft  fome  charges  of  Roufix^au:  In  two  ef fays.  By 
the  Rev.  George  Walker,  F.  R.  S. — 7*  Obfervations  on  the 
nervous  fyllems  of  different  animals ;  on  original  defcds  in  the 
ivervoas  tyflenx  of  the  human  fpecics,  and  their  influence  on 
fcnfation  and  voluntary  motion.  By  John  Hill,  M.  D.— 
t.  Experiment;  and  obfervations  on  t!ie  beat  and  cold  pro- 
duced by  the  mcchamca!  coodcnfation  and  rarcfaaion  of  air. 


Jr.  Jolin  Dalton. — ^9-  Aitount  of  fome  antiques  latdjf 
d  in  the  river  Ribbte.     By  Mr«  Thomas  BarrilL— 10.  Ejs^ 
menial  efEtys  on  the  conililuUon  of  mixed  gafes ;  on  the 
ice  of  lleam  or  vapour  from  water  and  other  liquids  iti  difier- 
•■^^ratures,  botJi  in  atorricellian  vacuutn  and  in  air;  05 
tlon;  and  on  the  eKpartfion  ofgafe^by  beat.    By  Mr* 
in  Dalton.^ — 1 1  -  A  review  of  fome  experiments  j  which  have 
ueen  fuppoftd  to  difprove  jhe  materialtly  of  heaL     By  Mr. 
William  Henry, ^ — 12,    An  invefiigation  of  the  method  where- 
by men  ju<lge,  by  Uie  ear,  of  the  politton  of  fooorous  bodiei 
relative  to  their  own  perfons.     By  Mr<  John  Gough,     Com- 
miinicaied  by  Dr*  Holme*     13. •On  tl^e  theory  of  compound 
founds^   By  Mr.  JobnGoiigli,  Communicated  by  Dn  Holme. 
—  I  t^  Meteorological  ohfervations,  made  at  l^fmnehe/!i^<     By 
Mr,,  John  Dalton, — Appendix,  L     Explanation  of  a  Roman 
infcTiptiort,  found  in  Cafile-field,  Mancheder,  By  Mr.  Thomai 
Barrittt  With  a  note  on  the  fame  fubje.^  j  by  Dr,  Holme, — il  ^ 
No<e  to  Mfj  W-  Henry's  paper  on  iieaL 


THE  R©v,  Tboraaft  Falconer^  A.  M;  of  Baihi  propofeis  to 
print  by  fubfcription,  the  Geography  of  Strabo,  in  ft-venlecn 
books:  tranOated  from  the  Greek  text;  illuftraled  by  maps 
ix>ins,  infcriptions^  &c.  accompanied  with  the  notes  of  the 
dder  editors^  and  of  tiie  later ;  tliofe  of  Thomas  Falconer,  £(q. 
of  Cheder,  the  Oxford  editor,  entire;  of  Siebenkees,  and 
Tzfcfaucke,  of  Germany ;  and  thofe  of  the  tranflator. 

The  conditions  are — 1 .  The  work  will  be  printed  in  a  hand* 
fome  manner,  with  foot  notes:  2.  It  will  be  contaix\ed  in  three 
volumes  quarto,  if  podible :  3.  The  price  will  depend  upon 
the  Rate  of  paper  when  the  work  (hall  be  put  to  prefs ;  but  it  is 
koped  that  four  guineas  will  be  the  Urged  efiimate :  4.  Two 
guineas  to  be  paid  at  the  time  of  fubfcribing,  for  which  a  re* 
ceipt  (hall  be  given,  and  the  remainder  when  half  the  work  is 
delivered  to  fii^bfcribers  :  5.  The  work  will  not  be  fent  to  prefs 
liU  three  hundred  copies  are  engaged,  and  only  five  hundred 
will  be  printed  •  Subfcriptions  received  by  MelFrs.  Cruttwell, 
and  Bull,  Bath;  Cooke,  Hanwell,  and  Parker,  Oxford; 
Cadell  and  Davies,  London ;  and  Manners  and  Millar,  Edin- 
burgh. 

ERRATA, 
In  Mr.  Chenevii^i  paper>  p.  II4>  for  fulpbtirattd  read  every  where 
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1  HE  primilive  rocks,  of  wliich  granile  is  tlie  oldeft,  were  PrtmU»*e  rocks 
formed  durin*;  that  period  which  Werner  terms  the  chaatic/?^*^  ^"^'''^^ 
when  the  earth  v/as  ItilJ  covered  to  a  grodt  height  with  water,  bv  depofition 
and  before   organization  had  commenced.     Their  ftruflure  ^"^J**"  *"  a<iucous 
iliews  that  thcj  have  been  depofited  from  a  ftate  of  chemical 
folution  *,  and  the  diminifhing  fei'^el  of  the  newer  flrataf  that 

♦  To  ihc  ideat  of  all  foffil  fubflanccs  having  b^n  in  a  ftate  of 
chemical  fokition  in  water,  it  has  been  objeffccd,  that  many  of  them 
are  intirejy  iiifolubk  in  water.  To  this,  without  adducing  iny  of 
the  numerous  gcologica!  proofs,  I  anfwcr,  that  we  know  not  the 
original  ftate  of  (he  dilferent  earthy  and  metaMic  fubftances  j  the 
artificial  mi:ans  we  employ  to  procure  them,  may,  and  ccftainly  has 
altered  mauyof  them  from  ihcir  original  ftatc.---J. 

It  may  alfo  be  remarked,  that  many  injbluble  compo€^»ds  arc  de- 
poftted  by  the  chemical  a6%ion  of  bodies  which  were  foluble  bcfort 
they  met.    Our  earths  may  be  Tuch  compounds.-— N. 

Vol.  IL— Avovst,  1802.  Q  .  the 
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newer  ftrata  may  form  ihe  loweft-  The  rocks  which  Wenicr 
tonfider^  as  belonging  to  this  great  clafs  are,  granite^  gneifs, 
inica  flate,  primitive  (late,  porphyry*  and  fienile. 

As  granite  is  in  many  refpe^s  one  of  the  molV  important  of 
thefe  formations,  I  fliall  here  detail  fevcral  interefting  particu- 
lars lefpefting  it. 

PJiny,  and  the  older  writers,  dercribe  this  rock  tinder  dif-* 
fcrent  names  j  the  term  gramle  appears  to  be  of  modern  date, 
as  Montfaucon  h  the  firll  tvriter  who  ufes  it.  This  will  not 
fuFprize  us,  when  we  confider,  that  it  was  not  until  the  re- 
vival of  letters  when  the  remains  of  antiquity  began  to  be  fia- 
died,  that  the  di0erenl  rocks  received  particular  denomina- 
tions. To  Werner  we  are  indebted  for  the  moft  exact  defcrip- 
tion;  before  his  time  it  was  confounded  with  ficnite  and 
grunftonc,  two  rocks  thai  diflTcr  both  in  thcrr  oryclognoflical 
and  gcognoftical  charaflers. 

Granite  it  an  t^rcgate,  granular,  primitive  rock,  tnhich  k  cwii- 
pofcd  qf/djjHtr,  tjuartZf  andmica* 

Felfpar  is  generally  the  prevailing,  and  micvi  l!i"  \cn(i  con- 
fiderabie  ingi  edit^iit.  The  felfpar  ha,s  a  coniidcrable  range  of 
colour;  tlie  princi[ml  colours  are  white,  grey,  red,  and  tome- 
times  though  rarely,  green  :  it  is  found  in  all  the  iniermcdiatis 
ftates,  from  very  great  to  very  tine  grain.  The  quartz  and 
mica  are  generally  grey,  and  the  firll  has  fometiraei  a  black 
colour.  Several  tofTds  occur  in  granite  bcfides  thofc  wc  have 
juH  mentioned  ;  thefe  are  fliorl  and  garnet :  fuch  varictic* 
have  received  particular  names,  but  the  geognoft  views  them 
as  accidental,  and  docs  not  take  particular  notice  of  them. 
The  topa?,  which  is  diftinguilhed  from  all  other  precious 
Hones  (excepting  the  emerald  and  garnet}  by  its  occurrence 
in  primitive  mountains,  is  found  accompanied  with  apatite  in 
the  tin  beds  which  li6  in  granite  at  Ehrenfrcdersdorf, 

liiflmSlure  is  not  fubjefl  to  much  \^ariety.  When  cryflaU 
of  felfpar  jre  immerfed  in  a  bafi.s  of  fine  grained  granite,  it 
conflilutes  what  U  termed  porphyntic  granite.  Of  this  there 
are  fine  examples  near  to  Carlfbad  in  Bohemia,  and  in  manj 
places  in  tlie  north  of  Scotland,     It  foiuetiraes  occurs  in  glo- 
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buliir  dtflin^l  concretions  *,  and  tiicfe  are  again  compofed  of 
■concentric  lamellar,  diflinfl  concretions.  This  ftruiSlurc  of 
granite  is  only  to  be  clifcovered,  after  ihe  fofter  granite  has 
Weathered  out ;  then  thefe  concretions  which  are  vaflly  harder, 
and  are  only  feparaled  from  each  other  by  the  loufer  granite, 
make  their  appearance.  Upon  the  road  between  Drefden  and 
Bautzen  I  obfcrved  many  iinc  examples  of  thiJi  ftrufture  of 
granite  t  Mr,  Barraud,  in  his  interefting  defcrrplion  of  the 
Cape  of  Good  Hope,  mentions  feveral  globular  diltindl  con* 
cretions  of  imraenfe  iize.  In  Scotland  the  ill  and  of  Arran  af- 
fords in  fiances  of  this  kind  f. 

It  is  frecjuently  ob  ferved  diilin£l!y  ft  ratified  :  in  other  in*  Diftinaiy  i 
/lances  owing  to  the  thicknefs  of  the  ftrata,  ihis  Jlruflure  is^^^*** 
difficultly  obfervable,  atjd  has  given  rife  to  the  opinion  that 
fuch  granite  is  not  flratilied.  The  Rieftfngebirge^  which  fe- 
pirate  Silefia  from  Bohemia,  are  for  150  miles  compofed  of 
granite,  dlfpofed  in  horizontal  firata.  Lull  fummer  I  exa- 
mined thefe  mountains  along  with  a  confummate  mineralogift. 
Dr.  Mitchell,  and  w*e  convinced  ourfelves  of  the  truth  of  thii 
obfert'ation.  I  have  obferved  fiinilar  flratifi cation  in  Saxonj 
and  Lufatia« 

It  15  an  interefting  fad  in  the  natural  hiftory  of  granite,  tJiat  It  feldom  co 
it  felflom  contaiis  extraneous  beds  ar^d  Werner  remarks,  thatj^"?*  tatirift 
the  frequency  of  fuch  beds  increafes  with  the  newnefs  of  the 
formation  :  thu*^  gneif>  contains  fewer  beds  than  mica  (late, 
and  mica  Qate  fewer  than  primitive  (late. 

Limeftone,    which  accompanies  all  the  newer  primitive  No  Umcftoue. 
formations,  is  in tt rely  wanting  in  granite. 

Aletals  wMch  occur  in  Granite^ 

This  rock  is  not  forich  in  metals  and  their  ores,  as  the  prt-MettTti 
mitive  rocks  of  newer  formation.     It  contains,  however,  a  °^^^^  ^'^  P^" 
confiderable  variety,  and  fome  of  thefe  ha\x  been  as  yet  only 
difcovered  in  granite.     Iron,  which  is  remarkable  on  accountirou, 
of  its  occurrence  in  every  period  of  the  earth's  formation,  it 
found  interfperfed  in  the  otdell  granite.     Red  iron  ore  occiiri 


•  Thcfc  globuhr  diftinft  concretions  ufwl  formerly  to  be  con- 
ijdcred  as  bowlded  ftoncs,  and  aJForded  an  invaluable  opportuniff 
for  the  framing  of  rxtrtvaganl  hypothefia, 

f  Miocralugy  of  the  ScQttilh  I0e$,  vol.  i.  p.  42* 
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alfo  the  browTi  iron  ore,  but 
:o1ybdcnahi-    feldotner  than  the  red.     Mol)^bdcna  has  as  yet  only  occurred' 
*iy  hi  granite.  ^^  granite,  either  interfjjcrfed,  or  in  veins  of  the  oldcfi  forma 

tion,  as  at  Schlackenwalde,  Ge^a,  and  AUenbcrg, 
fmyth,  cobalt*  Bifmuth,  cobalt^  blende,  galena,  and  feveral  ores  of  cop- 
puticularly  P^'"  '^^^'*^  ^^^^  found  in  granite.  Of  all  inetaJs,  however,  lilt 
is  the  one  moft  froquently  found  in  granite,  and  in  tlje  great 
mining  field  of  Cornwall,  it  is  ohferved,  that  copper  occurs 
frequently  Jii  primitive  llate,  but  Uie  tin  in  granite 

Tlie  preceding  obfervations  refer  principally  to  ihe  old  gra- 
nite, which,  as  far  as  our  experience  goes*  is  the  oldeft  of  afl 
the  rock  formations,     Werner  has  difcovered  other  granite 
ibrmation*,  which  are  of  a  newer  date* 
Moft  modern  i  ft.  Upon  the  Sclineekoppe,  tlie  mod  elevated  part  of  tlie 

fheriuting  with ^**^* ■""S<^^'''g*^*  which  is  about  5000  feet  above  the  level  of 
gjicifs.  the   fea,  granite  alternates  with  gneifs,  and  hence  Werner 

con(iders  it  a  diiiind  formation  *. 

Aontalaing  flate.      2d.  At  Greifcnflcin  in  Upper  Saxony,  Werner  obfcr 

granite  which  contained  [lieces  of  (late  lying  overftrataof 

mitivc  flate,  hence  he  juftly  reckons  it  to  be  a  dillincl  format 

tion,  which  is  newer  than  cither  ol  the  preceding. 

•Veins  of gramtc      3d.  At    Auerlberg,    near   Eibenflock    in  Saxony,    and  at 

ot'mkjTflatc*^  Faflenbcrg  near  Joltangcorgenftald,  Werner  difcovered  veins 

and  primitive     of  granite  travcrling  tlrata  of  mica  flate  and  primitive  flate,- 

■***■  and  this  he  is  at  prefcht  inclined  to  coniider  a  ne\%^  format  ion  J 

In  Scotland  granite  vein*  are  very  common,  and  feveral  cif» 

cumllanccs  lead  me  to  believe,  that  thefe  and  the  Aueriberg 

are  die  fame  formation.     They  are  probably  both  conne^ed 

with  the  Greifenflein  formation,    Werner  men  lions  a  few  par* 

ticulars,  which  lie  confiders  as  chara6lcriilical  for  the   new 

granite  ibrraations. 

K  Granite,  which   occurs  in  low  CtBations,  ntay  be  fi 
pedcd  In  belong  to  the  Greifcnflcin  formation. 

2.  The  newer  grajiite  has  generally  a  deep  red  colour,  i 
more  frequently  fine  than  coarfe  grained,  contains  garnets*  ani 
is  not  porphynUc 
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gncifs. 
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Chan£tert  of 
the  newer  gra- 
nite I  ufu^ily 
low*  red,  6ne 
^ood*  &c. 


»  I  was  fo  fortunate  as  to  have  the  opporlimity  of  examininf 
this  formation  in  company  with  Dr.  Mitch tU.     We  obfcrvcd   the  , 
granite  alternations  three  times  with  the  gncifs. 
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ihe  line  of  feparalton  between  a  mafs  of  graiiiie  antl  tlie  fchif- 

tus  incumbent  upon  it,  all  around  a  tract  of  country,  about 

eleven  miles  by  feven,  extending  from  the  bankiof  Loch  Ken 

weft  ward  ;  and  in  all  this  tract  they  found,  "  tlml  wherever 

the  jiincllon  of  the  granite  with  the  fchiilus  was  vifible,  veins 

of  the  former,  from  fifty  yards  to  the  tentli  of  an  inch  in  width, 

were  to  be  ft^en  running  into  the  latter,  and  pervading  it  in  all 

diredions,  fo  as  to  put  it  beyond  alt  doubt,  that  the  granite  which  Mr- rity, 

of  thefe  veins,  and  confequently  of  thegrt-at  bod)-  itfdf,  which  i^;^'fl"'J."f 'Jt 

was  obfervcd  to  form  with  the  vein*  one  uninterrupted  mafs,  foft  ftite  to  their 

mufl  have  flowed  in  a  loft  and  liquid  ftate  into  its  prefent  po- F**^"^^ '*^^*" 

lltion*.     1  have  only  further  to  add  j  that  fome  of  thefe  veins 

are  remarkable  for  containing  graiiiic,  not  ft^nfibly  did'erent, 

in  any  refpedl,  from  the  mafs  from  which  they  proceed,"  The  The  author  oh. 

Criffle  in  Galloway,  whicb  is  one  of  the  mo!t  confiderable  por-  f«;^ed  thediffle 

-  -  ,  ,  ^       to  be  uenite, 

tioos  of  what  Dr,  Hutton  confiders  as  the   granite   oi  that 

country^  I  found  to  be  ficnite,  confequently  it  hiis  no  relation 

to  the  old  granite  formation.     Frofeifor   Flayfair,    who  exa* 

mined   the    appearances   at   Loch   Ken,    believes  with  Dr. 

Hutton,  that  lienite  and  granite,  in  a  geognoflfc  point  uf  view, 

are  to  be  coniidered  as  the  fame  f ,      From  this  I  draw  the  and  infen  that 

concluCoHt  that  at  Lock  Ken  we  have  a  portion  of  tlie  fame  JJll^**'^*' ^'^ 

'  r  nitts  vet  por- 

Genite  as  that  which  forms  the  Criflfle.  tion  ot  the  fame 

It  appears  then  evident,  tfiat  wherever  granite,  in  the  form  The  fame  Jnfc- 

of  veins  is  to  be  obierved  ifluing  from  graniie  into  the  con- Jf^"  5'°"*^ ^ 

ttguous    ftrata  of  gneifs,  mica  flate,  &c.  it    muft  belong   to 

a  newer   furmation,    and  probably   to  that   of  Grcifentlein, 

Many  of  the  inftances  where  fach  appearances  have  been  ob^ 

ferved,  certainty  belong  to  the  tienite  furmatian, 

/*  ii  tftercjor^  dcmanjl rated,  iftat  Granite  is  the  ald^  Rock  mtk  andihit  g-tDjee" 
nfti.h  uc  are  ojcqmintcd.  'tu^^!"^^^^  **^_ 

Before  I  conclude  thefe  remarks,  I  fhall  notice  two  objec- 
tions which  have  been  urged  againU  the  polTibility  of  granite 
veins  having  been  lllled  from  above.     Mr.  Playiairobferve'^at 
page  31S^  "  that  a  Ikong  objcJlion  to  the  fuppofed  origin  ofr*  ProfefTor 
granitic  veins  from  infiltration,  and  indeed  to  their  formaiion  P'ayfairVcmak 
in  any  way  but  by  igneous  fulion,  arifcs  from  the  number  of «/  fchniti  c  iJid 

be  ii  iuUUiJ  m 
♦  Tninfaaiofii  of  the  Royal  Society  of  Edinburgh,  vol.  tli.  p,S.  ^^^^'''^^  *^°* 
t  IJluftration  of  the  HuitQnism  Theory,  p.  312.  uLn\  **"'^"* 
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▼i  trio  tic  acid  a 
btacL  ma:ter  t% 
Heel  d^ci. 


Tiic  co^rvfi&ixotr  of  irojj  ikto  itzzi. 

meafurcf  of  it.     In  confequence  of  fit:?,  from  being  of  a  da 
colour,  they  became  f  xcecdingly  bright ;  and  I  concluded 
IliaL  ihry  were  now  become  Jietl,  thf»ugh  I  was  nat  able  t^^ 
afcertiLin  ti  by  a  dire^  experinient.     But  after  diirolvin^  lba(i^| 


bright  filings  in  diluted  vitriolic  acid,  a  quantir%  mat- 

ter, as  after  the  folu lion  of  ftccl^  remained  \x112  _   bj  rt. 

This  being  heated  in  inflammable  air  imbibed  a  conlidenble 
quantity  of  it,  and  then«  by  means  of  diluted  vitrinlrc  acid« 
Ifi  habUtidc?       gave  inflammable  air  very  copioufly.     This  black  matter  had 
rScry  cinder,     evidently  the  properties  of  finery  cinder. 

Th«  black  mat-  I  then  dirtblved  200  grains  of  bnjktn  zmtch  fprhigt,  which 
lerfrum  ^.««  ^^  Undoubtedly  pure  ftcel,  and  colle€led  from  the  folution 
ed  in  the  fame  three  grains  of  black  matter.  Healing  this  in  infiammablo 
»*«"»<^-  air,  a  great  proportion  of  it  was  imbibed  ;  and  then,  by  me- 

of  the  diluted  acid,  it  gave  out  inflammable  air  as  copiou0y 
It  WW  therefore  iron    or  Heel   fiJmgs  w*ouM  have  done.     This  black  raald 
and  not  carbon,  tbejefore,  from  the  folution  of  fteel  was  finery  cinder,  and  rn 
carbon,  or  plumbago.     And  as  iron  acquires  weight  by 
coming  finery  cinder,  and  this  addition  of  weighty  I  think 
have  proved  to  be  from  tvaUr,  it  can  hardly  be  doubted,  bi 
that  tlie  addition  of  vsxight  to  iron,  in  being  converted   inl 
iiecl,  is  from  the  fame  caufe.     Indeed,  I  believe  it  to  be 
poflible  to  expofe  iron  to  a  red  heat  in  circumstances  m  whii 
there  is  any  pofTible  accef^  of  water,  or  of  atr,  which  alwa 
contains  water,  without  a  partial  calcination  of  it;   that 
without  its  becoming  fuperficialfy  at  Jeail  finery  cinder. 

This  was  evidently  the  diiference  between  the  retult  of  tl 
folution  of  the  -umUh  Jprin^^^  and  that  of  an  equal  weight,  vi 
200  grains  of  broktn  poUjlied  nerdles,  which  had  not  undergo! 
anycakinatjon.     For  the  black  matter  that  remained  from  tht 
folution  of  them  would  not  have  weighed  a  quarter  of  a  grain* 
Giving  colour  to  Heel,  which  is  done  to  watch  fprings,  is  at< 
ways  a  partial  calcination  of  the  metal ;  and  this  appears  froi 
the  preceding  experiments  to  be  tiie  converfjon  of  a  part  of  ij 
into  finery  cinder,  which  is  die  reyerfe  of  plumbago ;  being," 
according  to  the  new  theory,  an  oxide  in  the  highetl  degree ; 
whereas  if  plumbago  contain  any  oxigen,  it  is  in  the  lowed 
degree. 


Bright  needles 
afforded  much 
Jefs  bbck  mat- 
ter thm  watch 
fprings,  of 
which  the  fur- 
face  was  bJitcd 
or  oxjdcd. 
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An  Account  of  the  Art  of  making  due.     In  a  Letter  from 
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1  HE  following  attempt  to  develope  the  "art  and  myftery^'Grcitadvia^^y 
of  gbe-maktng  is  at  your  tcrvice,  if  >ou  think  it  worthy  a  and  rcJ!^M:^^^^B 
place  m  your  very  valuable  mifcf Ilany.  The  improvement  of tnajiuf4ai«k*-^n 
any  manuiafi are  depends  upon  its  eafy  accefs  to  men  offdence, 
and  a  pruiien(ial  theuri(i  can  never  be  better  employed  than  in 
attempting  to  reduce  to  rej^ularily  or  to  fyftem  the  manufac- 
ture* that  may  lidl  under  his  attention.  In  conformity  to  the 
fif^  principle,  I  mnde  fome  notes  whilil  vifitin^  a  glue  manu- 
fadory  a  few  yearn  ago  in  Southwark,  and  thole,  interwoven 
with  the  remarks  on  that  fubjed  of  ftune  chcmifls  of  the  firft 
refpeflability,  I  take  the  liberty  of  fending  you:  at  the  fame 
iime  I  mud  beg  ofyou,  or  your  correfpondenf*?,  that  where  it 
niay  be  correOed  m  any  manner,  it  may  be  done,  and  I  fliall 
feel  my ielf  obliged  by  ihealtention. 

Glue  (s  an  infpifraled  jelly,  made  of  the  parings  of  hides  or*^'"^  w  ni»4e 
honu  of  any   kind,   the  pelts  obtained  from  furriers,  and  the^y*^"^^  ^ 
hoof*  and  earsof  horie%  o\en,  calve^,  (heep,  &c.  quanlitie^of 
at!  which  are  nnported  in  addition  to  the  home  fupply,  by  many 
of  the  great  mauutaclurers  of  this  article:  thefeare  firfl  drgefi- Cleaned  fro^ni  ' 
cd  in  lime  water,  to  cleanfe  them  as  far  as  it  can  from  lhe*J^^^\  ^  "^ 
greale  or  dirt  they  may  tiave  contracled ;  they  are  then  fteep-  fteeped  m  cl 
pcd  in  clean  water,  taking  cnre  lo  llir  them  well  from  time  to  J'*.**^'.**'^"" 
time  ;  afterwards  they  arc  laid  in  a  heap^  and  the  fuperabun- daW/ied  byal 

fiant  v^*ater  pretTL^d  out;  then  thev  arc  boiled  in  a  larce  brars***"  h-'nej  (*  aia* 
11  /     *  ,  *  ^1       *  .      -V-  f  ^d ;  cJe^rH  by 


caldron  with  clean  water,  Ikimmmg  off  tlie  dirt  as  it  rife.^  and  fubfidencc 
further  clean  fed  by  putting  in,  a  iter  the  whole  is  dilTolved,  a^S^'"  t>oiirJi», 
little  me! led  ahim  or  lime  finely  powdered,  which,  by  their  'i^^-dcnfiry:  p^rr^ 
lerfive  pro  per  lie  a,  ft  ill  further  purge  it :  the  tkimming  is  con-  i»to  mania  4  \ 
tinued  for  fome  time,  when  the  mais  U  ftrained  Ujrough  batkets,  ^."^  '"*'*  ^^J\ ,  , 
and  fuffered  to  fettle,  that  the  remaining  impurities,  if  any,  on  a  act, 
may  fublide;  it  is  then  poured  gently  rnto  the  kettle  again, 
and  further  evaporated  by  boiling  a  fecond  time,  and  Ikimraing, 
until  it  becomes  a  clear  but  darkjih  brown  colour ;  when  it  is 

tliought 


4 


ider  of 


ud^rment  of 
le  4akc9f 


AUT    OF    MAKINC,    GLft^ 

thought  to  be  flrong  enough  (which  is  known  either  by  the 
length  of  lime  a  certain  quantity  of  water  and  materials  have 
boiled,  or  by  its  appearance  during  ebulhtion),  it  h  poured 
into  frames  or  moulds  of  about  fix  feet  long,  one  broadj  and 
two  deep,  where  it  hardens  gradually  as  the  heat  decreafes: 
out  of  lliefe  troughs  or  receivers  it  is  cut  when  cold  by  a  fpade, 
into  fqaare  pieces  or  cakes,  and  each  uf  thefe  placed  \\Uhm  a 
fort  of  wooden  bo?v,  open  in  three  divilions  to  the  back;  in  llii< 
the  gUie,  as  yet  fort.  Is  taken  Ui  a  table  by  women,  vrherc 
they  divide  it  into  three  pteces  ^  with  an  inltrument  not  uritikc 
a  bt»\v,  having  abrafs  wire  for  iu  firing ;  with  this  they  (i^xid 
behind  tlic  box  and  cut  by  its  openings,  from  front  to  hack; 
the  piotci*  thus  cut  are  taken  out  into  the  open  air,  and  dryed 
on  a  kind  of  coarfe  net  work,  faftcned  in  moveable  Iheds  of 
s^bout  tour  feet  fquarc,  which  are  placed  in  rows  in  tlie  glue- 
maker's  field  {every  one  of  which  contains  four  or  five  ro%vs  ot' 
net  work) ;  when  pcrf  clly  dry  and  hard^  it  is  fit  for  fale, 

Tliat  is  thought  the  beft  glue  which  fwells  confiderably 
w'itliout  melting,  by  three  or  four  days  immcrfion  in  cold  water, 
and  recovers  its  former  dimcnfions  and  properties  by  drying* 
Glue  that  ha!«  got  froflj  or  that  looks  thick  and  black,  may  be 
melted  over  again  and  refined,  with  a  fufiicient  quantity  added 
of  frefii  to  overcome  any  injury  it  may  have  futlaincd  ;  but  it  is 
generally  put  into  the  kettle  after  what  is  in  it  has  been  purged 
in  tlie  focond  boiling.  To  know  good  from  bad  glue,  it  is 
neceJTary  for  the  purchafer  to  hold  it  between  liis  eye  and  th^ 
light,  and  jf  it  appears  of  a  flrong  dark  brown  colour^  and  frea 
from  cloudy  or  black  Ipols^  die  article;  is  good, 
I  am.  Sir, 

With  great  rcfpe^t, 
Your's,  &c. 

JOHN  CLENNELL, 

•  When  ihe  women,  by  miftakc,  cut  only  two,  that  which  h 
double  the  fizc  h  called  aBiHiop,  and  thrown  into  the  kettle  again. 


On  the  Preparation  qf  IndelihJc  htk.     In  a  Letter  from 
Mr.  Thomas  Sheldrake. 


To  Mr.  NICHOLSON. 


SIR, 


lS  your  corfefpondent^  Mr,  Clofe,  has  alluded  to  my  me- 
moir oil  the  imlure  and  preparation  of  drying  oils,  it  may  not 
be  unplcafant  to  receive  fuch  information  a^  1  am  able  to  give 
rcfpetiing  the  objedl  of  his  purfuit. 

By  experiments  repealed  and  varied  every  way  tliat  my  ima-  AmbcrU  not 
rination  can   fug^ell,   I  am  convinced  that  amber  b  not  fy.  ^^I"^'' in  *lcaHol 
Juble  in  alcohol  or  any  cfTential  oil ;  it  is  foluble  in  exprelTed 
oils,  by  (Jic  procefs  defcribed  in  Lewis's  philofrvplncal  com- 
merce of  liie  arts,  but  that  folutlon  docs  not  dry  well,  and  Thefolutionin 
therefore  will  not  anfvver  Mr.  ClofeN  purpole;  but  when  dif-  ^otLooJ  forilikt 
lolvedby  the  *  well-known  procefs  for  making  amber- varniflij  but  the  folutioa 
k  is  likelv  to  anfwer  eKiicmely  welL  for  vuuiA  i« 

There  k  another  fubllancc  which  feems  likely  to  anfwer  his  Afj^hattura  pro* 
purpofe  very   wd!,     f  Afphaltum  is  a  bituminous  fub  fiance,  '"'f'fo  *>«  /* 
perfccUy  black  when  viewed  in  a  mar's,  but  a  dark  tranfparent 
brown  when  dillblved :  It  is  ftjlublc  in  fpirU  of  turpentine  at  a 

•  The  following  is  the  moft  convenient  method :  Put  finall  pieces  Proccfi  for  tl 
of  amber  into  an  iron  Sadie,  fet  It  on  a  fire  till  they  are  mtlttd,  tljen  ***'y  folut.<wi  ^ 
add  fo  much  of  the  bell  drying  oil  as  will  make  it  liquid^  (11  r  ihcni 
well  together,  and,  when  cold*  add  fo  much  fpirit  of  turpeutlne  as 
will  make  it  thin  cm  ugh  tu  flow  from  the  brulK,  The  objc£l  in 
making  vamifh  is  to  difcolour  the  amber  as  Intieaspofilblc;  tlicrc- 
fore  it  is  but  little  roaHed,  and  the  lighteil  coloured  cir)'ing  oil  it 
ufed  j  but  if  this  folution  of  nmbcr  was  ufed  for  making  ink,  the 
darknefa  of  the  colour  would  be  an  nd\^antagt,  therefore  the  amber 
thould  be  thoroughly  melted,  and  the  dnrkeil  drying  oDs  ufcd  in 
preference  lo  the  others. 

f  Within  thefc  few  years  good  afphaltum  may  be  procured  in  ^^^^  afphaltum 
many  flmp*  In  London  r  before  that  period  it  wns  unknown  |  the  ''^°J^*^^'^ 
be  ft  of  what  *wajfgU,  and  ijJilifoU  m  fotnt  places^  was  the  caput 
mortuum  of  amber ;  other  compodtions  of  pitch  and  various  reft n a 
were  like  wife  fold  for  afphaltum.     If  it  were  ufcd  for  Mr,  Clole'i 
Inky  care  ihould  be  tnken  tu  fclefi  the  bcH, 

low 


procured* 


as* 


rtEP^EATlOK    or    IKDHtlAIfi    IKK* 


low  heat,  and  when  Jiflblv ed  runs  frcelv  (row  th«  pen :  1  ha* 

known  foroeartifisdraw  witli  thi^  in  preierencc  to  ink.  bocHuf 

its  colour  harraonizes  belter  with  other  materials  alfo  ufed  tl 

drawing,  and  becafife  it  i^  liidetible,  ai  it  (ink<*%  incimcdialdl 

into  ihe  paper,  and  if  it  h  not  thick,  will  ftrikc  tlirough  it: 

this  means  every  flroke  made  with  it  is  vrllble  through  ever 

colour  that  h  wafhcd  over  it. 

Afpfcatwm  in         It  feem^  then  that  if  a  f(3lation  of  afphaltum  was  made  id 

^i*''^^*^*  ^'^^"fpirit  of  turpentine,  and  fo  much  nf  the  folution  of  amber  wa 
line,  iica<*«fa       *  * 

toftft*t«t  *ltli    added  as  would  give  it  due  confidence,  and  the  fineft  lamp 
iivhicion  of  am-  black  to  give  it  colour^  a  perfefl  ink  would  be  formed,  an 
irturcd  with  lamp  poflTelling  ihofe  properties  Mr.  Clofe  feems  to  defire;  for,  fa| 
l»l»ek»  ^°^'**       pofing  the  other  materials  couU  be  removed,  fa  modi  of 
bik!  ***  colour  as  depends  on  the  afphaltum  would  be  indelible,  exce] 

hy  fuch  means  as  would  deftroy  the  paper  or  parchment. 
The ilrying  oil        Even  the  fmall  quantity  of  drying  oil  introduced  into  t 
of  rht  v^rnOi     ^^j^^i^^    ^.^^[^  |^  ufeful  in  this  refnefl;  for  it  is  well  known; 
tb&  difHculiy  of  that  if  oil  is  dropped  upon  white  paper,  though  the  mark  li 
•WitewutJQ-        fcarccly  vifiblc  at  fitd,  in  a  year  or  two  it  will  become  si  dark| 
ycllovvitli  brown:  it  fcems  a^  though  the  oil  changes  the  pap€ 
fo  much  that  its  coli>ur  can  never  be  recovered,  at  l«!afl  iJiofl 
who  undertake  to  reRorc  the  white  c^  lour  of  old  prints,  alway 
make  an  exception  lo  fpots  of  oiL 

If  this  hint  fliould  be  thought  defer ving  any  notice,  you  will* 
have  the  good] lefs  to  make  what  ufe  you  pleafe  of  it. 
I  am^  Sir, 

Your's,  &c, 

T.  sheldrakj:. 

No.  50,  Strand,  J tihf  6,  1802. 


C0p»1  would 
probibfy  he  dif 
charged  from 
paper  by  cam- 
phorited  fpirit. 


P.  S.   I  believe  Mr.  Clofe  will  find  himfelf  miflaken  as  to^ 
the  infolubility  of  copal  when  ufed  in  his  ink.     So  powertui  ii 
the  influence  of  camphor  upon  U,  that  if  copal  be  reduced  to^ 
powder,  and  a  little  camphor  is  rubbed  into  it,  it  immediateljf 
begins  to  foften,  and  the  whole  foon  becomes  a  coherent  mafq 
and  though  copal  i^  not  fuluble  in  alcohol  alone,  if  camphor  i 
added,  it  di0blve^  as  eafily  in  the  compound  as  the  foftcil  refifl 
would.     It  is  tlicreforc  extremely  probable,  that,  if  a  paper 
written  with  his  ink  was  vvaflied  with  camphorated  fpirits,  the 
writing  would  be  removed  with  very  little  difficulty. 

V,  Obfirvstioi 


O^SfeRVA-fl^VS    dH    SUT, 


23S> 


V, 


Oliftrvations  on  the  Canfts  why  a  large  Quantity  of  conmon  Sail 
prevents  Putr^aBlon,  and  a  fmall  Quantity  hajiens  it.     B^ 


To  Mr.  NICHOLSON. 


S  I  R. 


A  HERE  are  few  phenomena  nf  iialure  more  inlerejling,  and  ReirijirkaWp  of  J 
at  the  fame  lime  more  involved  inobfcarity,  tban  tho  Iwooppo-  9^^^^^^j>( ^f' 
htc  attjons  of  niunateof  foaa,  which  is  known  to  have  very  con-  f»it  in  ptcvcnt- 
fijerable  effefl,  boLh  in  accelerating  and  In  retarding  putrefac-  !''&  *""  a^elf^*!-.  | 
tion.     The  anttjtptk  properly  of  this  fait  ha>  been  known  from  aj  it,  quantity  \% 
ihe  earl i eft  ages.     It  was  dilcovered^  however,  by  Pringle,  *n*»cofJd'i. 
Macbride,  and  Gardane,  that  puLrefaftion  may  be  haftencd  by 
fprinkling  the  animal  fiibflances  with  water  holding  a  fmall 
quantity  of  mviriate  of  foda  in  folution*     This  difco  very  excited 
much  furprifej  and  the  cislebrated  chemifti  who  obferved  it 
feem  to  b^ve  been  fully  aware  of  the  difficulties  al Lending  tti 
explanation,  as  they  have  oflered  no  theory  to  account  for  it. 
It  would  doubllefs  appear  a  prefumptuous  itnJertaking,  to 
attempt  the  folutioa  of  a  qucflion  which  has  baflled  the  inge- 
nuity of  ft)  many  philofophers,  did  not  the  fubt'jiquenl  difco- 
verics  in  chcmillry  and  f^^iiology  enable  us  to  fpcculale  on  the 
fubjc^  with  fome  degree  of  probability. 

It  feems  neceflary  for  the  decompotltlon  of  an  animal  fub^  Putrtfaaion  rr- 
llancc,  Ifi,  that  it  be  in  conta^  with  atmofpheric  air ;  2%,  that  i**i^th"^aiiJ 
it  be  ex'pofed  to  a  moderate  degree  of  heat ;  and,  3rf/y,  that  It  m  Jfturci 
be  impregnated  with  humidity.     It  muft  necelfarily   follow^ 
that  wlmtever  removes  thefe  conditions  will  check  the  progrcfs 
of  putre&6lion.     Of  this  we  have  many  inftdnces,  as  in  the^^d  iichecltci 
cffeH^i  of  cold  ;   in  covering  the  fubftances  with  fugar,  refine,  by  cold  and  co- 
&c.  and  in  preferving  them  in  fpirit  of  wine,    I  conceive  with  ^-^^^ 
Gren,  that  muriate  of  loda  a6ls  only  In  ihri^  way,  by  abllra^ing  cr^ide  cotnmon 
the  moiHurc^  and  removing  the  fubftance  from  the  conta6t  of  f*^^  turpoffd  to 
oxigen;  and  not  by  a  peculiar  innate,  and  as  it  were  hidden  ^ng'/J^^gJ^^j.^'^ 
(vii  occulta)  anlifeptic  power  *.  the  body  it  i i 

apfiicd  to. 
•  Grtn't  Chmillry,  Chap.  VIII. 

With 


putrtfaflHia  is 
hft/lenedi  by  dt* 
itray]n^  iiiiubi 
Uty, 


urdi  putrefac- 
tion by  Jr^mg 
jDd  coveting* 


With  regard  to  tli^feptic  properly  of  mariate  of  foda,  ii  rrtuft 
be  referred  to  analber  caufe.     The  deftruClton  of  niufcular  ir- 
ritability appears  to  be  a  chief  caufc  of  acrclcraling  putrefa 
tion»     Tins  was  afcertained  by  Mr.  John  Himter,  who  foni 
tlmt  when  death  is  occafioned  by  an  ele^rtc  ^tock^  by  viol 
excrcife,  by  a  blow  on  tUe  fiomach,  or  by  any  thing  that  d 
ilroy^  the  irritability  of  the  onifcular  fibre,  putrefadion  quickl 
enfues*     FoiUana  found  that  the  fame  effefts  were  produa 
by  tlie  poifon  oF vipers.     It  has  bren  alio  found  by  uxpcrimc 
that  the  compounds  of  potaHi  and  foda  dcllroy  mufcular  irrll 
ftltin-bility,     Kow,  is  it  not  a  fair  inference  from  ihcfe  prcmifii 
thi^tffca.   **     ^^*^  *  '^'^^^'  H"^"^*^y  ^f  muriate  of  foda  fliould  podefs  a  fepi 
quality  ?  Upon  thcle  grounds  it  will  not  be  difficult  to  reconcil 
the  two  oppoiite  aclions  of  muriate  of  foda.     Wheii  a  L 
quantity  of  this  fait  is  applied  to  an  animal  fubftancc,  it  ai 
merely  by  removing  the  indifpeniible  conditions  of  putref 
more  than  U  ac-  ^^^^  air  and  moifturt'.     The  particles  in  contact  with  the  ful 
lift  otcntjoncd     fiance  may  indeed  acl  in  deAroying  the  irritability  of  tiie  muf* 
^uaIU).  ciilar  fibre;  but  this  being  only  a  fecondary  caufe  of  patref;s 

lion,  cannot  operate  Linlefs  in  conjundion  with  air  and  m 
Littte  ftltacce-  ture.     On  tlie  other  hand>  when  a  fmall  quantity  of  this  fait  in 
kratci  It  *"r  the  j-qI^iJqj^  j^  applied,  it  is  infufficient  either  to  exclude  the  air, 
contnrjr  rtafoa*  i  ^      «    ,  ■«  ,  i         *- 

to  abltrad  themoillure;   its  peculiar  property,  theretore,  a( 

in  conjiitiiiion  with  the  other  caufe^,  and  thefe  caufes  uniti 
accelerate  the  putrct'active  procefs  much  more  than  any  of  thei 
fcparatcly. 

Such  is  the  explanation  of  thefe  phennmena  which  occurr 
to  me.     Although  it  may  be  imperfect  in  many  points,  yeti 
appears  to  involve  no  hypothefi2i«  but  to  be  a  llrift  dedufliii 
from  fads.     Should  this  attempt  have  the  good  fortune  to  mc 
with  your  approbation,  itf^  inlerlion  in  the  Fhilofophical  Joan 
may  at  leafl  have  the  elfetl  of  drawing  the  attention  of  fome 
more  eminent  cheinift  to  this  too  much  uegleded  fubjecl. 

I  am»  Sir, 

Your's  rcfpe6^tfuUy, 
£dMuri;h,July  12,  18<>2.  D.   H. 


1U}« 
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VI. 

Account  qf  the  Methods  byu^ich  Soda  *>  at  prefint  prepared  far 
ifte  Engltjh  Market ;  with  other  Objkrvatians,  %  Mr»  Fn  to* 
A  c  c  u  M .     From  the  Ati  ih  or. 


^INCE  the  late  new  duty  on  fait,  the  manufaflurers  offoda  Soitt^tvnc^  by 
avail  Iherafelves  of  the  method  of  decoinpofing  tlie  fulphale  of  f Jijl'^J^of  fhe 
foda*,  by  means  of  what  is  called  American  potafli.  Though  bleacher*  with 
this  kind  of  potiifiiconlains  lefs  pure  alkali  Oian  the  Rulfjan  ^^^"*"°  ^*' 
or  German  potalh,  it  is  imported  in  a  Oate  of  pcrfed  dry- 
ncfs,  whereas  the  other  is  always  met  with  in  a  moifl  Jlate  ; 
fo  that  the  abfencc  of  water  appears  to  compenfate  for  the 
deficiency  of  the  alkali*     Hie  American  poufti  fells  now  from 
4-8s.  to  5+s.  per  cwt*  it  has  been  confiderably  higher,  until 
lately  it  fluduatcd  between  54s.  and  56s, 

I  have  been  employed  In  a  foda  manufaftory  in  which  the  Particolar  de- 
follort^ing  method  anfvvcred  exceedingly  vtelL  Five  hundred  roanu^JJ^^M 
pounds  of  fulphate  of  foda  were  introduced  into  an  iron  boiler  proccfi, 
containing  a  fufh'cient  quantity  of  Thames  water.  560  lb.  of 
American  polafh  were  likcwife  diflblved  in  as  littie  water  as 
poflible  in  an  iron  boiler  fixed  near  the  former^  The  potalh 
was  always  previtiuOy  tried ,  and  if  in d liferent  the  quantity 
taken  was  10  lb.  more. 

The  folution,  as  near  as  I  recollect,  was  made  with  about  A  bgllipg  folu- 
thirty  pails  of  water  to  the  alkali  here  mentioned.     Both  fob*  ^'^"  of  potsiili 

.  ,  1  t      I  1  J-  .1     II-  -        Wat  adckd  to«i* 

tions  were  then  made  to  bod,  and  as  foon  as  the  ebullition  oiherof  fulph** 

took  place  the  folution  of  potaJh  was  ladled  into  the  boiler  ^^'^f^^** 

containing  the  fulphate  of  foda.     The  mixture  was  agitated 

during  the  transfusion,  and  the  iire  ratfed  as  expeditioufly  as 

podible.     A*;  foon  as  the  fluid  boiled  it  was  ladled   into  atheabuUcdi 

wooden  gutter,  which  conveyed  it  into  a  cifl em  of  wood  lined 

with  fheet  lead  nearly  half  an  inch  thick,  which  was  tisied  in 

a  cool  place.     Sticks  of  wood  were  then  placed  ecrofs  the 

cillern,  from  which   flips  of  flieet  lead  two  or  ihree  inches 

wide  were  hung  into  the  fluid  at  four  inches  diilant  from  each 

*  Sulphate  of  foda  ii  fold  cheap  bf  iKe  blenchertf  who  ha?e  it  it 

the  rcfidue  of  decotnpofing  common  fait  by  fujphuric  acid  with 
manganefe.  In  Febmsiry,  1801,  it  was  worth  from  It**  to  149* 
percwt.  but  I  have  not  the  pre fciit  price, *--A» 

Vot.  11.— August,  !$a2.  R  other. 


tnd  drawn  ftff  to  other.     When  all  was  cool,  which  m  the  winter  was  gene* 

killl'dLlm*    ^^^^^  ^^^  ^'^^  *"  ^^^^^  ^^y^'  ■  P^"^  *"  ^^  bottom  of  the  cif- 
tern  was  drawn  in  order  to  let  oif  the  fluid,  and  the  c^vf 
lized  fait  was  taken  from  tire  flip*  of  lead.     The  bottom  cxht4 
btted  a  rock  of  faft,  which  wa?*  detached  by  chifTel  and  mallei, 
On  this  account  it  is  that  the  lead  which  Unes    the  ciflen 
aiufl  be  thick,  in  order  to  guard  again  ft  accidents.     For  if  ih 
metal  be  perforated,  the  faline  fulution  creeps  between  it  an 
the  wood,  and  in  a  very  rhort  time  detacheii  the  lining,  and  it  i 
befides  extremely  difficult  to  find  out  the  place  where  the  d^ 
le  i  umftnutt  f^-cl  really  is.     The  temperature  where  the  foda  is  lef^  to  cry 
The  rodiii  then  ^allize  ought  not  to  exccizd  53**  Fah.     In  this  fiage  of  the  pn 
waflicd  with  cold  ccfs  the  whole  of  the  fall  is  waftied  in  the  lame  ciflem  wiU 


water ; 


I 


cold  water,  to  clear  it  of  imptirilie^;  after  which  it  is  trani 

ferretl  again  into  the  boiler,  diJToIvcd  in  clear  water,  and  e\i 

pomted  by  hcat»     As  loon  a**  a  ftrong  pellicle  is  formed,  it  a 

fulTcrLxl  to  cool  fo   far  that  the  hand  may  be  dipped  in 

fluid  without  injury,  and  the  heat  is  kept  at  that  temperatufj 

Pdlklesoffu!-    as  long  as  efTe^ual  pellicles  continue  to  be  formed    over  I 

When  no  more  pellicles  are  formed,  or  at  leaft  only  by  blow 
ing  with  the  mouth  upon  the  furtace,  tlie   fire  is  withdrawn 
and  the  fluid  is  ladled  out  into  the  ciftern  lo  cryftallize, 
fulphate  of  polalh,  &c.  v%'hich  had  been  depofited*  is  the 
taken  out  of  the  boiler  and  put  afide.     If  the  fluid  be  fuflerc 
to  cool  pretty  low  before  it  i^  fuffercd  to  run  into  the  cifte 
very  little  fulphate  of  potafti  is  found  In  the  foda;  but  in 
neral  the  rocky  malTes  of  foda  met  with  in  the  market  contj 
loo  ptrti  of  ful-  a  confiderable  quantity.     By  this  procefs  from  136  to  1 39 1 
of  foda  may  be  obtained  from   1 00  lb,  of  fulphate  of  foda,  i 
the  foda  be  cryftallizcd  in  large  cry  Hals ;  iffmall  cryfiallizedj 
yields  lefs ;  it  felts  now  at  52&,  or  54s.  percwt.  and  is  re 
at  Bd,  per  lb. 

We  might  be  inclined  to  fuppofe  that  the  firfl  operation  wai 
unnecellary,  and  that  the  foda  might  be  fcparatcd  at  once 
from  the  fulphate  of  potafh  at  the  inftant  of  its  formation ;  but 
pra€lice  will  convince  the  operator  otherwifc.  A  confiderable 
lots  is  manifelled  if  the  procefs  be  not  conduced  in  this  man» 
ner;  though  the  difcov  cry  of  the  caufe  may  perhaps  be  not  fo 
4alily  accompli  filed  as  the  proof  of  die  facl,  ^H 

Qthff 


then  diifolved 
and  evaporated 
at  a  low  hejc. 


fiJl  down  i 


which  ceafing, 
the  fluid  it 
drawn  off  to  cry 


f»hite  of  foda 
afford  i^S  of 
carboaaie* 


The  two  cryftal- 
ItzjdoQi  are 
lound  Co  be  nc* 
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Other  manufadurers  grind  together  500  cwt.  of  Glattber's  Another  procefi, 

fdt  of  the  bleachers,  and  100  cwt.  of  charcoal;  they  expofe  J^^^^'^^^^^^ 

thh  mixture  in  a  reverberatory  furnace  rufemblmg  a  baking  decompofcd  md 

oven,  till  the  matter  when  ftirred  with  a  rake  becomes  paflv,  <^*P^'^=f  by  heat        , 
,      .       ,  .  ,    ,  ,  ,    .  ,  yi  I  ^1"^  charcoal,     ^^ 

It  IS  then  withdrawn  and  transferred  mto  large  calks,  each  ^M 

provided  with  a  double  bottom.     Water  is  then  fuifered  to  ^^ 

Iknd  one  Inch  high  over  it  for  2t  hours;  the  cock  is  then  asd  the  foda  ei- 

opeiied,  the  folution  runs  through  die  perforated  bottom,  over  ^»^cd  fcy  water,' 

which  a  tVatum  of  Oraw  had  been  previouHy  placed  ;  and  is 

thence  conducted  into  the  boiler  for  evaporation  and  cryftal* 

b'zation  *• 

It  ii  a  curious  hBt  tliat  iron  plates  arc  abfolulely  necefljiry  The  heat  muil 
to  conllitiite  the  furface  on  which  thefe  articles  are  expofed  Co  ^^  applied  on  an 
heat :  nre  bricks  do  not  anfwer.     It  feems  as  if  the  iron  aUilrcd  t>rick  hearth, 
the  union  ;  tiiough  neither  iron  filings  mixed  with  the  articles 
nor  pyrites  are  found  of  advantage, 

Tliii  method  of  making  foda  h  extremely  uncertain.     If  the  ITncertainty  of 
heat  be  not  raifed  gradually,  or  if  the  mixture  be  not  fufed '^^ ''^*'^^' 
enough,  or  a  little  too  much^  it  docs  not  fucceed.     The  worfl 
event  is,  that  when  the  mixture  has  been  made  too  hot,  ful- 
phuric  acid  i*  produced,  and  fulphate  of  potafli  is  formed. 

The  cjuantitv  of  foda  which  may  be  obtained  by  this  procefs,  U  Is  fald  to  be 
is  faid  to  be  equal  to  that  obtained  bv  any  other  method.  p^ofitabI*^  if  well 

J  have  been  lately  iniormecf,  that  in  Germany  foda  is  made  Third  method. 
bv  decompoling  the  fulphate    of  fcwda  bv  means  of  acetite  of  ^'^'P^*'*,"^ /''**' 
lime;  the  acetic  acid  is  obtained  lor  tfiat  purpote  from  wood,  acctlt« of  Uroe/ 
and  the  charcoal  is  found  to  pay  thecofts,  of  which  ilie 

The  mediod  recommended  by  feveral  chemifts,  of  obtain ing^jj'iijjfn g*^^,^J^^ 

foda  by  decompoting  Glauber's  fait  by  acerite^  or  the  oxides 'T^*^ ''i^ihod  re* 

of  lead,  does  not  anfwer  in  this  country.     The  mafs  is  by  far  a^(|*f  ^/^jg^/ 

too  bulky  ;  and  requires  too  much  time,  attendance,  and  fuel  <^r  eife  oxidei  of 

to  reduce  it  to  a  narrow  compafs.     I  have  been  informed  by  L^^^^^  ?# 

men  well  fkilled  in  this  department,  that  it  is  nearly  imprafli- lofa  in  rhit 

cable  in  the  large  wav.     The  muriate  of  lead  which  is  pro-f^""^^', 

^        r'l  L.       *  .  .1.     -  The  muriate  of 

duced  cannot  be  uied  as  a  white  pigment,  as  the  inventors  lead  ihuiob* 

pretend.  *!'"*<*  ^*  ^^  • 

In  PruflSa  they  mix  muriate  of  foda  and  quick  lime  together ;  Prujriin  iwthod 
then  flake  the  lime,  and  form  the  whole  into  a  tliick  pulp,  *>y  q"'tWime| 

then  flaking  aod 

^, .  ,  *         .      i. ,  .  »*  '**"8  estpofurc  to 

*  This  waj  the  procefs  at  the  fait  works.- --N.  the  air,  Produ^ 

n    .  1*1  fulphate  of  fime 

K  2  M Inch  and  carbonitc  «tf 
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which  is  extended  about  I  wo  inches  thick  over  a  large  iathicc, 
and  left  in  diat  fituation  for  three  months.  Carbonate  of  foda 
i>  then  forraedj  which  U  wafticd  out  and  cryilaHized  in  the 
ufual  manner.  Tlie  fcxla  obtained  by  this  procefs  always  has 
a  yellowilh  cail* 


vu* 


Short  history  of 
admeafurcmeAU 
of  the  earth* 


particuiarty  thiC 
bcely  made  in 


tni  the  ftandArd 
incafare  thence 


t 


Comparijon  of  the  French  definitive  Metre  uith  an  Ln^iijh  Staai- 
ard,  brought  from  IjOtidun  by  M,A.  Fictet^  on€  tlf  tkt 
Editors  of  the  BiUiolkcque  Britunmque*. 

L  HE  meafurement  of  the  earth,  and  the  inveAigalion  of 
its  iigurCjp  were  the  fubjefls,  at  various  limes  in  the  cooife  of 
llie  eighteunll}  centiirv,  of  ihe  labours  of  a  number  of  phlloro* 
phers  yf  the  rirll  cuiincnce  in  different  countries.  Some  Swc- 
diih  alironomers  are  now  employed  in  a  fecond  meafurement 
of  the  fame  degree  which  was  meafiired  fijcly  years  ago  by  the 
French  Academicians  in  Lapland,  under  thu  polar  circle.  In 
France,  when  the  idea  i>(  fceking  in  the  dimenfions  of  th^ 
globe  itfelf  the  unit  to  which  all  meafure*  amd  weights  might 
be  referred,  had  oncv  been  conceived  and  adopted »  it  was  iic- 
cedary  to  make  an  effort  proportional  to  the  importance  of  an 
undertaking  which  wus  thus  become  national.  In  Ihe  midit 
of  a  long  and  fanguinary  war,  together  with  difficullie*  of 
every  other  kind,  a  chain  of  triangles  ha^  been  formed  between 
Dunkirk  and  Barcelona,  comprehending  the  tenth  part  of  the 
arc  of  the  meridian  which  extends  from  Ihe  Equator  to  the 
pole,  and  which  is  equal  to  one  fourth  of  the  circumference 
of  the  globe ;  and  the  ten  mtllionlh  part  of  Ihii  arc,  thus  de* 
termined,  has  been  adopted  for  the  unit  of  the  metrical  fyf- 
tein  :  it  has  been  fixed  by  the  conftrutlion  of  flandards  made  of 
fubftances  proper  to  refitl  the  attacks  of  time  j  and  by  a  careful 
examination  of  the  precife  relation  of  the  length  of  ihe  nsetre 
to  that  of  the  pendulum  vibrating  feconds,  on  the  level  of  the 
hn,  in  a  given  latitude,  the  determination  of  this  unit  has  been 
rendered  independent  of  any  accident  that  might  deftroy  or 

•  Fjom  No.  I'iS  of  the  Bihliotheque  Britanique.     I  avail  my - 
fcif  of  the  free  tranilation  given  in  the  Joumnl  of  the  Royal  IntH lo- 
tion I  but  have  very  carefully  read  the  proof  with  the  original. --•N. 
V  impair 


I 


I 
I 
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ftopair  the  flandards  reprefenting  it ;  wliile  in  l!ie  formation 
of  tbefe  Aanciards  all  tlie  precautions  have  been  employed  that 
could  be  fuggefted  by  the  prefeiit  improved  ftale  of  natural 
philofophy,  and  of  the  arts. 

In  England,  on  the  other  hand,  operations  liave  been  car-  Opentlom  of 
ried  on  for  thefe  five  and  twenty  years,  which  are  to  be  the  J^*/*"!^^'"^ 
foundations  of  an  cxa^  map  of  Great  Britain .  Tbefe  labours, 
begun  bj  the  Ute  General  Roy,  have  been  conduced  w  ith 
much  fagacity  and  precifion  ;  and  the  refults  are  likely  to  pro- 
cure very  interefling  information  refpefling  the  figure  of  the 
earth.  Sir  George  Shuckburgh,  an  eminent  member  of  the 
Royal  Society  of  London,  has  fuccefs fully  employed  hfmfelf 
in  private,  in  refearches  intended  to  fix  tlie  precife  length  of 
the  flandards,  which  have  ferved  as  bafet  for  the  meafure- 
ments  made  in  Great  Britain, 

It  was  therefore  to  be  regretted,  that  operations  fo  fimilar,  Great  advisitife 
condufked  in  two  neighbour  in  g  countries,  and  capable  of  ac-      *"  «cc«Mte 
quiring  a  new  Intereft  by  comparifon,  Ihoald  remain  uncon*  the  Frtnch  and 
ncaed,  for  want  of  an  a^ual  fiandard  of  ifie  meafures  of  the  ^^"f'^  ^^^' 
one  country,  which  might  be  tranfported  Into  the  other,  after 
the  definitive  determination  of  tiie  French  menfure.     This  re- 
gret we  bad  deeply  felt  at  various  times  wiien  thefe  obje^i 
were  lard  before  our  readers ;  and  we  may  tay  wtlb  Irutlj, 
that  if  the  hope  of  procuring  this  medium  of  comparifon  was 
not  the  only  motive  of  the  journey  to  Engbnd  that  une  of  us 
has  made«  it  at  leafl  greatly  contributed  to  induce  him  to  un- 
dertake it. 

Our  colleague  took  fome  Heps  in  his  pafTage  through  Parts^  Mean«  ufed  \>j 
to  obtain  an  authentic  metre.  In  order  to  be  fubmilted  to  ihe**;^'^"  *^*?^ 
examination  o(  the  Royal  Society,  to  which  he  ha?  the  honour  t\(h  iUadv^* 
of  belonging,  but  he  did  not  remain  long  enough  in  Paris  to  be 
able  to  fucceed  in  this  attempt.     He  look  advantage  of  his 
longer  Hay  in  England,  in  prot  uring  from  the  hand*  of  Mr. 
Troughton,  an  a  r  til  I  celebrated  for  his  accuracy  in  the  con- 
flruftion  and  divifion  of  geometrical  and  agronomical  in flru* 
mcnts,  a  fbmdard  rigorouHy  conformable  to  that  w^hlch  he  had 
matle  for  Sir  George  Shuckburgh,  and  w^ith  which  this  phllo- 
fopber  had  compared  the  principal  EngUfli  llandards.     Our  Appimttit'by 
colleague  procured  alfo  from  the  fame  artill  the  comparative  ^'^^*?*^ 
apparatus  of  Sir  George  Shuckburgh,  compofed  of  two  ex- njcifum. 
cellent  mlcrofcopes,  the  one  bearing  a  micrometer  which  di- 

vide<? 


I 


^vid#s  the  Englifh  inch  into  ten  thoufand  equal  parts.  UfKNI 
his  return  to  Paris  he  made  hafte  to  exhibit  ihclo  Inftruinenu 
to  the  Miniftef  of  the  Interior,  and  to  the  National  Inftilate* 
CwamiflSftn  ftf  This  learned  body  nominated  three  of  lU  tnenibers,  in  order 
tionil  loffiturt  ^^  proceed  lo  the  regalar  comparifon  of  the  definitive  metre 
for conipi ring,  wilfa  the  Enghfh  /iandard.  The  undertaking,  by  no  means 
fo  eafy  as  it  at  firft  appeart;d,  occupied  the  committee  in  five 
diiTerent  meetings^  of  nearly  four  hours  each ;  and  tt  was  per- 
formed with  all  the  care  and  precaution  Uiat  the  nature  of  the 
fuhjecl  required.  Mr.  Prony,  who,  as  the  Iraiiflator  of  Ge- 
neral Koy^s  memoir  on  the  iirll  trigonometrical  operations  in 
England,  was  panicufarly  interefled  in  thefe  rcfearches^  acled 
AS  iecretary  to  the  Committee,  and  it  was  at  his  houfe^  ami 
with  the  afTifiance  of  a  comparative  apparatus  bclon^ng  to 
him,  that  I  lie  principal  fx  peri  men  ts  wer^  made.  He  ba^s  been 
fo  obliging  as  to  turnilli  us  with  aji  authentic  copy  of  tJic  rev 
port  made  to  the  JnflituLe,  which  was  deemed  of  fuflficient 
confeqiience  lo  he  read  at  the  public  fitting  of  the  lafl  quarter. 
He  adds,  that  "  This  report  will  foon  be  followed  by  a  me^ 
nioir,  in  which  he  will  enter  into  more  circumllanlial  detail* 
of  all  the  obfervalions  that  he  has  m^ide ;  and  in  which  he  will 
give  a  defcription  and  a  figure  of  his  comparative  inftroment,*' 
We  ftiall  bear  in  mii^d  this  promife,  and  in  the  mean  dme  we 
/liall  give  our  readers  a  copy  of  the  report ;  informing  them 
that  we  Jiave  bellowed  pn  the  corredion  of  tlie  proofs  of  tliis 
important  paper  all  the  altention  neceHary  to  enable  us  to  af- 
firm that  no  typographical  error  has  been  committed  in  the 
numbers. 

NtUiomd  Infiitulc  qf  Sciences  and  Arts,     6  Nivojt,  Year 

(27  th  December,  1801.; 


T-tport  of  I  he 


A  member  read,  in  the  name  of  a  committee,  the  foUovr- 
ing  report  on  the  comparifon  of  the  Jlandard  metre  of  the 
Infiitute  with  the  Kuglilh  fiiot, 

M.  Pidet,  ProiefTorof  Natural  Philofophyat  Geneva,  fub- 
mitted  to  the  infpeQion  of  the  clafs  in  the  month  of  Vcnd^- 
uiiaire,  an  intcreflini;  coHeflion  of  objects  relative  to  tlie  fci* 
cnces  and  arts,  which  he  collecled  in  his  journey  to  England* 

Among  them  was  a  ftandard  of  the  Englilh  linear  meafiire* 
engraved  on  a  fcalc  of  brafs,  of  49  inches  in  length,  divided 
by  i^ry  fine  and  cicar  lines  into  lendis  of  ao  inch* 

It 
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il  wts  made  for  M.  Pi6el  by  Trough  Ion,  an  artlft  in  Lon- ma^  by  Tr»v£i 

doa,  wIhj  has  defervedly  the  rejuUation  of  dividitig  inftfu-'*"* 

men K  with  fingular  accumcy ;  it  was  compared  whh  another 

llandar d  made  by  the  fame  perfon  for  Sir  George  Sbuckburgh, 

and  It  was  (bund  that  the  dilfcTcru  e  between  the  I  wo  was  not 

greater  ihan  the  diflfcrence  between  thedivifionsof  each  ;  that 

i«,  it  was  a  quantity  abfohitely  infeuliblc^     This  Ibndard  may 

iherefore  be  confidered  as  identical  with  the  rtandard  defcrrbed 

by  Sir  George  Shuckburgh  in  the  Philofophical  Tranfattions 

for  1793. 

M*  Pi^lel  alfo  exhibited  to  the  Inftitute  a  comparer,  or  an  In/lrument  «f 

inftrument  for  afcertaining  minute  diiference?  between  in ea- f^"*!*^' l^'t 
o  ing  two  mK^w 

lures,  conftra^leJ  alfo  by  Mr,  Troughton,  It  confift^  of  twocopci, 
microfcopes  witti  croG  wires,  placed  in  a  vertical  fituatjon, 
the  (tirlace  of  the  fcale  bein|^  horizontal^  and  fixed  at  proper 
diflances  upon  a  metaliic  rod.  One  of  them  remains  llatioiw 
aj-y  at  one  end  of  tlie  fcale,  the  other  is  occafionally  fixed  near 
lo  the  other  end ;  and  its  crof-i  wires  are  moveable  by  meant 
of  a  fcrew,  defcribin^  in  lU  revotution  -j-q-^  of  an  inch,  and  fur- 
niilied  widi  a  circular  index,  dividiiig  eacli  turn  into  100 
parts;  fo  that  having  two  lengths  which  differ  only  one  tenth 
of  an  inch  from  each  other,  we  may  determine  tlieir  difference 
in  ten  ihoufandths  of  an  inch.  The  wires  are  placed  obliquely 
with  refped  to  the  Icale,  fo  that  the  line  of  division  mult  bife^ 
the  acute  angle  that  they  form,  in  order  to  coincide  with  their 
interf&dion*  General  Roy  has  dcfcribed,  in  the  75th  volume 
of  tJje  Phiioibphical  Tranfadlions,  a  fimilar  in/lrument  madeby 
Ramfden^  for  meafuring  the  expanfion  of  metals. 

M.  Pitiet  offered  to  the  clafs  liie  ufe  of  the  fiandard,  with 
the  micrometer  defcribed,  for  the  determination  of  the  com- 
parative length  of  the  metre,  and  the  Englifli  foot :  tlie  offer 
was  accepted  with  gratitude,  and  M  M,  Legendre,  M^chain, 
and  Prony,  were  appointed  to  co-operjite  with  M.  Piftet  in 
the  comparifon  of  the  flandard  metre  of  platina  and  tlie  Englilli 
foot. 

The  firfl  meeting  was  on  the  28tli  Vend^miaire  (21ft  of  Firft  m««diij  d 
Odober,)  at  the  houle  of  Mr,  Lenoir,  ^"^  "«»a»''®«* 

At  hrft  a  diflicalty  occurred  from  the  different  manner  in  Dlfficultj  to 

%irhich  the  meafures  were  defined  ;  the  Englifh  fcale  was  gra-  co™^»Jrc  the 

duated by  fines;  tlie  French  liandards  were  fim ply  formed  to gT^uaccdby 

!he  length^f  a  m^trc  ;  hence  die  length  of  the  metre  coidd  not  '*"«»>  "»^  *h« 

^,    Frtflcb,  which 
^l"r  it  9(  the  pnclJ4 


J 
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1e«|tK  wltbouc    eaiily  be  taken  by  the  microfcopc*;  nor   oomd  the  EngliAi 
gnduAt^oo.         fcale  be  rocafured  by  the  method  employed  for  making 

/iandard  metiei^^  which  con^^s  in  fixing  one  end  againft  \ 
firm  fappof t^  and  bringing  the  other  into  contafl  with  ihc  I 
of  a  cock  or  Aider,  adjured  fo  as  barely  to  admit  the  origin 
ftandard  between  it  and  the  fixed  ftirface. 

Mr.  Lenoir  ai  tempted  to  overcome  this  diflSciilly  by  redoetn 
to  4  thin  edge  the  terminations  of  apiece  of  brafs  of  the 
of  a  metre;  fo  thai  it  was  compared  with  the  ftandard  i 
in  the  ufual  manner,  and  iU  extremities,  when  placed  on  i 
Engiifh  fcafc,  conflituled  two  lines  parallel  to   thofc  wh 
were  really  engraved  on  Uie  fcale,  and  capable  of  being  vit 
by  the  microfcopes. 

The  flandard  metre  of  plat  in  a,  and  another  (landard  of  if o 
belonging  alfo  to  the  Inftitutc,  were  thus  compared  with  \ 
Englifti  foot  J  each  of  thefe  two  mea fares  being  equal,  at 
lemperatiire  of  melting  ice,  to  the  ten  miUiontli  part  of  ill 
quadrant  of  the  meridian.     At  the  temperatare  of  J 5*5^^ 
the  decimal  thermometer,  or  59.5^  of  FaJirenhcit,  the  mc 
of  plalina  vvas  equal  to  39.3775  Englifli  inches;  and  than 
iron  to  3i;.3788,  meafured  on  M,  Piaet's  frale. 

Thffe  firft  experiments,  (howed,  however,  that  themelha 
employed  was  liable  to  fome  uncertainty,  arifing  from  the  dil 
ficulty  of  placing  the  crofs  wires  prccifely  at  the  extremity  i 
the  tliin  edge  of  the  plate  of  brafs  employed  in  the  comparifoi 
a  refl^^lion  or  irradiation  of  light,  which  took  place  at  th 
extremity,  prevented  its  being  diAin^ly  obferved  if  the  op 
cal  axiii  of  the  microfcope  wa<  prccifely  a  tangent  to  the 
face  exactly  at  the  termination, 
Aceiirate  method      ^"  order  to  remove  this  inconvenience,  another  arrange 
of  cnrnpifiicn      ment  v^as^  propofed  by  one  of  the  Committee.     (It  was  Mr. 
a^rulM^carrying  ^^^"J  ^^^^  fuggefled  this  ingenious  method,  and  M.  Paul  tii^| 
a  line  wts  cauf  :d  Geneva,  who  happened  tobeprefent,  that  executed  it.  B.B«'^H 
Sr'TciiTc'''"^^  A  line  was  traced  on  a  finall  metallic  ruler,  perpendicular  to 
length  of  the       lU  length  ;  the  end  of  the  ruler  was  fixed  againft   a  folid  i  " 
!^*_^^^'^""l"*'^*fiiicle,  and  I  he  crofs  wires  made  to  coincide  with  the 
the  flandard  metre  was  then  interpofed  between  the  f^me 
ftacle  and  the  end  of  the  piece,  and  the  line  traced  on 
whicii  had  now  obvioufiy  advanced  iiit  length  of  the  mctr 
was.  fubjedied  t*»  the  other  microfcope.     To  the  microfcop 
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duts  fixed,  the  graduated  fcale  was  translerrod  f  one  of  the 
tf  viiions  was  placed  €xa^ly  under  one  of  the  roicrofcopes, 
and  the  micrometer  fcrew  was  turned  in  order  to  meafure  llie 
fra^iont  expreflfing  the  dil^ance  of  the  other  microfcope  from 
another  dtvifion. 

The  comparifon  was  repeated  m  the  fame  manner  tlie  4th  Pfcclfe  rtfult 
Brumaire  (26ih  Oaober  laft)  at  the  houfe  of  one  of  the  Com^^^'^of  F^hrtn- 
mittee,  aod  after  feveral  experiments,  agreeing  very  fatisfac- 
torily  with  each  other,  it  was  found  that  at  tiie  temperature 
12.75^  centigrade,  or  55^  of  Fahrenheit,  the  ilandard  of  pla- 
ttnawas  39J781,  and  that  of  iron  S9«3795  English  inches* 

The  two  metres  being  conflruded  to  be  equal  at  the  tempc.  Rcduftionio 
ratore  of  melting  ice,  Ihefe  operations  may  be  verified  by  re-  ^^^p*'*^,"**  «■ 
ducing  their  refults  to  that  temperature.  For  this  determina- 
tion wc  are  provided  with  the  accumte  cxperimentji  made  by 
Borda,  and  the  committee  of  weights  and  meafure*,  on  the 
dilatation  of  plalina,  brafa,  and  iron  ;  from  which  it  appears, 
that  for  every  degree  of  the  decimal  thermometer,  plattna  ex- 
pands .00000856;  iron  .00001156;  and  brafs  .000017SS; 
(for  Fahrenheit's  fcale  th«fe  quantities  become  476,  and  642, 
and  990  parts  in  an  hundred  millions.)  From  thefe  data  we  find 
that,  at  the  freezing  point,  the  flandard  metre  of  platina  was 
equal  to  S9.3S280,  and  that  of  iron  to  59,^8265  Engl ifti  inches 
of  M.  Piaet's  fcale  The  difference  is  leh  than  the  500th  of 
a  line,  or  the  200000th  of  tiie  whole  metre,  and  i^  therefore 
wholly  inconiiderable. 

The  refult  of  the  whole  comparifon  is  therefore  this*     Sup-  StJAdad  mettp 
pofing  all  the  meafures  at  the  temperature  of  melting  ice,  each  "  ^*    '*  ^ 
of  the  flandard  metres  is  equal  to  the  1 0000000th  part  of  theiiOi  inchct. 
«{uadrant  of  the  meridian,  and  to  59.38272  Englifb  inches  ot 
M*  Piael's  fcale. 

At  the  clafs  of  mathematical  and  phy6ail  fciences  of  the 
National  I nllitute,  SNivofe,  year  iO, 

Legend  re,  M^hain,  and  Prony,  Reporter, 

This  report  is  approved,  and  its  conclusions  adopted  by  the 
clafs.     Certified  in  conformity  with  the  original  by  Delamhre. 

Paris,  26  Nivofe,  year  10  (16th  January,   J  802). 
[Vie  reft  qftftis  Paper  i>  by  the  learned  Secretary  to  the  RoyaL 
Jnjhtution,  Dr.  Ymmg.^ 

On  examining  the  redufLion  of  the  fiandards  of  platlna  and  IltrifiiMi  ^  0r, 
kdQ  to  the  freezing  point,  it  appears  that  tJiey  differ  fomewhat  ^^'^^^K* 
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t«r>  than  IS  ilated  in  the  reporl^  and  that  they  coincidr  wlifrii] 
an  unit  in  the  la(l  place  of  the  deciinaU  exprelling  their  magiu- 
tiides.  Of  one  ten  thoufandth  of  an  inch.  The  ftaiidiird  of  pla# 
Una  al  the  freezing  point  becomes  equal  to  39.373ho«  jutd  that 
of  iron  to  39.37370  Eqglitli  inches  on  the  fcale  of  braT&al  35°,. 
and  the  mean  of  thefe  to  39.37100  EngUih  tnche"*  at  6'2^, 
which  is  the  temperature  that  bas  been  univerfally  employed 
in  the  com  par  lion  of  BrUiOi  (landards,  and  in  the  late  trigo- 
nometrical operations  in  particular.  This  refult  agrees  fur- 
prifingly  with  Mr*  Bird's  deicrminalion  of  tlie  lengths  of  the 
toifcs  fcnt  by  Mr.  Lalandc  to  Dr.  Maikelyne,  of  which  the 
mean  was  76.734  inches :  hence  the  metre,  having  been  fouDd 
to  contain  36.9 U 3  Fiirnch  inches,  appears  to  be  equal  to 
39.3702  EngliOi  inches;  or  rather  to  be  either  39.3604  or 
39.37  lOj  accordingly  as  the  one  or  the  other  of  the  two  toilies 
happens  to  have  been  the  more  correct ;  we  may  therefore 
give  the  preference  to  that  which  meafured  76.736  inches. 

Allowing  the  accuracy  of  the  French  meafureiuents  of  the 
arc  of  the  meridian ,  the  wliole  circumference  of  the  globe  will 
be  2I-833.4-3  Engliili  mik\s  and  its  mean  diameter  7911.73. 
Taking  the  elliptidty  at  yj^,  the  axis  will  be  nearly  7893|, 
the  equatorial  diameter  79:^8j  and  the  diameter  of  a  fphere  of 
equal  folid  content  about  7916  miles  |  the  brafs  ilandard  being 
at  the  temperature  of  62^  of  Fahrenheit. 
,  metre  As  bng>  Ihcrcfarej  as  the  Englifb  ilandard  coDlimies  to  be 
reduced  to  this  temperature,  we  mu ft  confide r  the  metre  as 
equivalent  to  39.3710,  and  not  to  39.3827  Engli Clinches. 

Upon  thcfe  joint  authorities  it  may  be  of  ufe  to  reprint  here 
a  table  of  the  principal  meafures  and  weights  now  ufed  in 
France,  witli  tlie  very  flight  correfiions  which  this  laft  corn- 
par  ifon  has  introduced  into  it.  In  tran dating  the  French 
terras  into  Englifti,  we  are  fully  at  fiberl y  to  refcue  them,  in 
fome  meafure,  from  the  barbarifms  in  orthography  which  have 
been  committed  informing  them. 
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Eogliih  incliei* 
Freaclimeararei  Millimetre  ....  .03937 

efknitfa,         Centimetre .39371 

Decimetre  -  *  .  -        •        3.93710 

Metrt 


Metre  ,  .  -  ^ 

Decametre  *  .  - 

Hecatomeire  .  -  , 

Cbiliomclre        -  -  - 

Myriometre  .  •  «> 

M«   F.     Y.  Ft.    In. 

A  decametre  is  *  -  -  O     0     10     2     9.7 

A  hecatomeire        .  -         -         -       0    0   109     1      1 

A  chiliometre     -         .         -         •         -0421S1    iO.2 
A  mjrtometre         -        -         *        -  6     I    156    0     6 

B  chiliomelres  are  nearly  5  miles. 

Mca/ures  qf  capacity. 

Cubic  laches  E« 

MilHKlre        - .06103  of"  €«p^«r-" 

Cenlilttre  - XI 028 

Decilitre 6.10280 

Litre,  a  cubic  decimetre     -         *         -         •  61.02800 

Decalitre       -        -         •       '-        -         -  610.28000 

Hecatolitre 6102.80000 

Chiliolitre       --•*--  61028.00000 

MjTblitre  •         -         -         •         -  610280.00000 

A  litre  is  nearly  2|.  wine  pints.     1 1  decilitres  arc  nearly 
3  wine  pints.     A  chiliolitrc  h  I  tun,  12.73  wine  gallons. 

Weighs. 

A  gramme  is   the  weight  of  a  cutic  centimetre  of  pure  Wcighti, 
water  at  it?  maximum  of  denfity.     It  has  been  found  equal  to 
18.827  French  grains^  of  which  576  made  472.5  Englifii ;  and 
489.505S  grammes  make  a  pound  of  the  ftandard  of  the  mint 
at  Parj.s. 

£«  gnlfis* 
Milligramme         .--*--  .0154 

Centigramme  .         •         -         •         -  .  .1544 

Decigramme         .--.-•  1.5444 

Grammt!         •.....«-         15.4440 
Decagramme       -.•--,  154.4402 

Hecatogramme        -        -         .         •        *  1544.4023 

Chiliogramme       .-*.--     15444.^0234 
Myriogramjue         -        .        .        -        •  J54440.2344 

A  deca* 
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decigramme  is  6  dwts,  10. +*  gr,  tr, ;  or  dr.  il^^  gr,  4.4i 

;  or  5.65  dr*  avoird.     A  hecatogramme  h  3  oz^  8*5. 

,     A  chiliogramtne  is  Qih$,  3  oz,  5  dr»  nv*    A  myrio* 

»,miBe  is  22  lbs.  IA5  oz.  a  v.     100  mjnogrammcs  are  1  ton 

nil  Jig  32.5!bs, 

Agrarian  mmfura. 

ininsa«    Arc,  1  Tquare  decatDetne        -        -        *        3, D 5  per ctjcs. 
Hecatare        -        -        •      2  acres,  1  rood,  35*  i  perches-. 

For  fife-X£:ood, 

-wood*     Dcciitcre,  Yt? '^^J^^         ,         -         -        3J317  cub.  f,  E, 
Slcre,  1  cubic  metre        -  -  S5.S  171  cub*  f, 

MOWEY.     Copprr.  E.  grainf. 

1^.              Centime,   I  gramnac          -          -           -           •  -          15,4 

3  ctntiniesj  or  fous     -           -           .         -          -  77,2 

Decime          -        -          -        .        .         -  •        154** 

@decime&          *-....  50S.5 

Silver^  or  a M^ 

Franc,  3  grammes,         -        ,        .         -        3dwts.  5*2gr* 
6  francs,  -        -        -        -        .  16dwts.  2.1  gr. 

The  franc  is  nearly  the  fame  with  the  livre  toarnois,  and 
worth  about  lOd.     Bolton's  penny  weighs  435  gr. ;  his  half- 
penny 163  ;  a  (hilling  nearly  93  gr.  and  is|f  fine. 
Length  of  It  appears  from  Mr.  Borda's  experiments,  that  in  latitude 

fendalam>  &c.  450^  ^  pendulum  of  the  length  of  a  metre  would  perform  in  a 
vacuum  861 16.5  vibrations  in  a  day :  the  length  of  a  pendu* 
lum  being  fuppofed  to  increafe  with  the  latitude,  in  the  pro- 
portion of  the  fquare  of  the  fine  of  the  latitude,  multiplied  by 
.000567,  while  the  time  of  its  vibration  remains  unaltered. 
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On  the  Figure  qf   Sv^hate  of  Barytes,  and  the  Format  ion  qf 
Mandrepora,     In  a  Letter  from  Mr»  H.  Sa&;£a}CT. 

To  Mr.  NICHOLSON. 
S  I  R, 

J  F  the  following  niinera logical  notice*;  appear  to  contain  any 
thing  wortliyoiaUentJon,  they  are  at  your  fen  ice,  from 

Yoiif  humble  fervant, 
Kefwick,Jul^  16,  1802.  H.  SARJEANT- 

THE  barytes,  or  ponderous  earth,  occurs  in  a  great  t'arietjf 
of  forms:  one  of  the  rareil  h  defcrtbecl  as  "  refembhng  a  num* 
*'  bcr  of  fmali  double  convex  \iin(e%  fct  edgeways  in  a  ground/' 
This  fingular  formation,  fo  different  from  the  angular  forms 
affefled  by  cry  Hals  in  general,  was  the  caufc  of  my  examining 
it  with  confiderable  attention  j  and  I  am  perfuaded,  that  wlio- 
ever  docs  the  fame,  will  perceive  tliat  the  (liape  of  thefe  cryt 
tals  is  not,  properly  fpeaking,  lenticular,  but  rather  a  fort  of 
icry  acute  edged  rhoniboid,  inferted  by  one  of  the  corners  as 
far  as  the  diagonal  line,  fo  that  the  projecting  part  refembles 
the  corner  of  a  carpcjiter's  chiffelj  admitting  that  the  angle 
formed  by  its  edgii  and  fide  were  enlarged  to  100  degrees,  or 
Ibmewhat  more,  and  the  fide  bevillcd  off  in  the  fame  manner 
as  the  edge,  but  in  the  oppofite  direfiion. 

In  its  mofi  ufual  form,  the  fulphate^  the  barytes  is  a  very 
abundant  produ^ion*  It  is  found  in  thin  and  tlie  neigh  hour- 
ing  counties,  in  great  c|ua»itilies,  with  lead,  with  lime  (commoa 
limefione),  with  iron,  and  with  gypfum. 

That  fort  of  limeilone  which  abounds  with  the  petrefaflions 
called  mnndreporte,  appears  to  owe  its  origin  to  depofitions  i>f 
calcareous  mud,  formed  in  a  manner  fimilar  to  what  may  b« 
Jccn  in  the  upper  part  of  moll  lakes>  that  of  KefwicL  in  parti- 
cular, in  which  a  fpecies  of  equifctum  grows,  often  in  ftieets  oJf 
fevcral  acres,  flightly  coi^ered  with  water.  The  fe^iori  of  th« 
madrcportB  is  precifely  that  of  tlie  frefli  root,  and  they  are  ge- 
nerally inclined  all  in  the  fame  direclion,  as  if  caufed  by  • 
flrcam  of  wate/  pailing  over  them,  which  might  be  the  cafip 
when  Lhc  water  was  drawn  off  from  fuch  places,  by  the  effect 
of  earthquakes  or  other  great  operations  of  nature. 

The  fubfcquent  induration  of  fuch  mud  into  Hone,  may  be 
conlidcred  as  a  fad  fufficiently  known. 

IX*  Experiments 
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irpenmefUs   and   Ohfercations   on   ixrimn  fion^  and 

Suhfianc€i,  jMch  at   different    Times  are  jhid  to  httPtfiMi^ 
on   the    Earth:  aijb  on  tariokw  Kinds  /jf  mtim  /rori« 
EnwAKD  Howard^  ffq,  F>  ]L  S.     From  ih€ Pk 

Tranfa&iotm,   1802. 


C Continued  from  jHige  22UJ 
1796,  a  /lone  weighing  56lb*  was  eKhlbtted  in  Lou 


Nghin^  561b. 
00  a  At. 


Stone  tliat  fcH  in 

WIS  exhibited  in  ^^^^  feveral  atteftations  of  j>€rfons  who,  on  die  1 3tli  of  Decem- 
London.  1796,  b^r,   171^5,  faw  it  fall,  Jiear  Wold  CoUage,   in  Vorkftiire,  at 
about   three  o'clock   in   the   afternoon.     It    had    penetral^ 
throygh  i2  inchei>  of  fotf  and  6  Inches  of  folid  chalk  rock  ;  &jM 
in  burying  ilfelf,  had  thrown  up  an  immenfc  quantity  of  earlqH 
lo  a  great  diHance :  a*^  it  fell,  a  numbur  of  cxplodom  wtrv 
heard,  about  as  loud  as  piftols.     In  the  adjacent  litlagef , 
ftjund^  heard  were  taken  for  guns  at  Tea  ;  but,  at  two 
ing  villages,    vierc  fo  diftinft   of  fomething    fingnlar 
through   the  air,    towards  the  Irabitation   of   Mr.  To 
that   five   or   fi<  people  came  ap,    to  fee  if  any  (btng  ex- 
traordinary had  happened  to  his  houfe  or  ground** 
the  rtonc  was  cxlrn^ed,  it  was  warm,  finoaked, 
very  ftrungly  of  fulphur.     Its  courfe.  as  far  as  ccmld  I 
lefled  from  different  accounts,  was  from  the  fouth-werfl? 
day  was  mild  and  hazy,  a  fort  of  weather  very  frcKjuenl  in  th 
Wold  hilh»  when  there  arc  no  wind?  or  ftornis ;   but  there  wt 
not  any  thunder  or  lightning  the  %vhole  day.     jSo  fuch  flonci 
known  in  the  country.     There  was  no  cniplion  in  tiie  etrlh  j 
and,  fVom  its  form,  it  couM  not  come  from  any  huilditig ; 
as  the   day  was  not  tempeftuous,  it  did  not  feein  probab 
that  it  could  have  been  forced  from  any  rocks,  the  rtearell  ( 
which  are  thofe  of  Hamborough  Head^  at  a  di fiance  of  twclv 
miles.*     The   neareft   vok^no,    I   believe  to  be   Hec4a, 
Iceland. 

The  exhibition  of  thifi  fione,  as  a  fort  of  fhow,  did  not  \ 
to  accredit  the  account  of  its  defcent,  delivered  in  a  haod-h 
at  the  place  of  exhibition ;  much  lefs  could  it  contribute  taie^' 

*  Eitmflcd  from  the  printed  paper  delivered  at  the  place  of 

exhibition. 
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mave  the  oV>je£iions  made  to  the  fall  of  the  ftones  prefetited  to 
the  Royal  French  Academy.  But  the  Right  Hon,  prelident  of 
the  Royal  Society,  ever  a  five  to  the  intereft  and  promotion  of 
fciencc,  obferving  the  ilone  fo  exhibited  to  refcmble  a  flone 
fent  to  him  as  one  of  Ihofe  ^llen  at  Sienna,  could  not  be  mriled 
fay  prejudice ;  be  obtained  a  piece  of  this  extraordinary  mafsi, 
and  colie^ed  many  references  to  defcripttonR  of  fimtlar  phe* 
uemena.  At  length,  in  1799,  an  account  of  ilones  fallen  iw 
the  Eaft  Indies  was  Tent  to  the  prefident,  by  Joiin  Lloyd  Wil- 
liamSj  £fq.  which^  by  its  unquedionable  authenticity^  and  by 
the  ftriking  referablance  it  bears  to  other  aciiounts  of  (alien 
flones,  mud  remove  all  prejudice.  Mr.  Williams  has  tince 
drawn  up  tJie  following  more  detailed  narrative  of  fa^s. 

Ai'count  1/  the  Explofion  of  a  Mttcor,  near  Bamrtif,  in  the  Eaft  Eiplofion  of  a 
Indi&t;  and  of  the  faiitng  of  fome  Stont^t  at  the  fume  J/;,^^^  meteor  new  Be- 
iikmi  14r  M Iks  from  that  City,     By  John  Lloyd  Williams,  f,iiing  (,f  (ocnc 
Efq.  F,  R.  S.  ftoiitiatthc 

A  circumftance  of  fo  extraordinary  a  nature  as  the  fall  of 
fiones  from  the  heavens,  could  noL  fail  to  excite  I  he  wonder^ 
and  attract  tlie  attention  of  every  inquifitive  mind. 

Among  a  fuperftitiouspcoplcj  any  preternatural  appearance 
is  viewed  witl^  filent  awe  and  reverence;  attributing  iliecaufes 
to  the  will  of  the  Supreme  Being,  they  do  rtotprcfume  to  judge 
the  means  by  which  they  were  produced,  nor  the  purpofcs  for 
which  they  were  ordered ;  and  we  arc  naturally  led  to  fufpc6l 
the  influence  of  prejudice  and  fu  per  flit  ion,  in  their  defcriptiorn 
of  fuch  phenomena;  my  inquirieu  were  therefore  chiefly  di- 
re£led  to  the  Europeans,  who  were  but  tliinly  difperfed  about 
that  part  of  the  country. 

The  information  I  obtained  was,  that  on  the  19th  of  Dc-Nuratife, 
cember,   I79S,  about  etght  o'clock  In  the  evening,  a  very  lu- 
minous meteor  wa<  obfervcd  in  the  heavens,  by  the  inhabitants 

ot  Benares  and  the  parts  adjacent^  in  the  form  of  a  large  ball  ^*^?^  ^*^^  "*' 

..  ,^  If  -    J    i_  I       i        ■J'  r      I  I*       firt  with  nolle 

at  hre;  that  it  was  accompanied  by  a  loud  noife,   refemblmg  lij^^  ^^j^jj^,,^ 

thunder  J  and  that  a  number  of  llones  werefaid  to  liave  fallerx 

from  it,  near  Krakhut*  a  village  on  the  north  fide  of  the  river 

Gooraty,  abo\it  I  +  miles  from  the  city  of  Benares. 

The  meteor  appeared  in  the  weflera  part  of  the  hemifphcrc, 

and  was  but  a  t^ort  ttmevliible:  it  nas  oblerved  by  feveral 

Europe«n>,  as  well  as  natives,  iij  ditfercnt  parti  of  the  country* 

la 
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Iti  the  neighboarhood  of  Juatipoor,  about  12  imiesfrora  Ae 

trpot  where  the  (lones  are  faid  to  have  hWen,  k  was  very  dif* 
tindly  obfen^ed  by  feveral  European  gentlemen  and  ladies 
who  defcribed  it  as  a  large  ball  o(  fire,  accompanitxi  with  a 
loud  rumbling  noife^  not  unlike  an  ill  difcharged  platoon  of 
mufquetry*  It  was  alfo  feen,  and  the  noite  beard,  by  variout 
of  Ught,  pcrfons  at  Benares.  Mr.  Davis  obferved  the  light  come  tntc* 
««•  the  room  where  he  was,  through  a  glafs  window,  fo  flrongly 

as  to  proje^  fliadows,  from  the  bars  between  the  panes,  on  a 
dark  coloured  carpet,  very  diilinflty ;  and  it  appeared  to  him 
as  luminous  as  die  brightel!  moonlight. 
»eftipiti«n  on      When  an  account  of  the  fall  of  the  ftonei  reached  Benares, 
D^Jr^  **^  ^''  Mr*  Davi%  the  judge  and  magiftrate  of  the  diilria,  fenl  an 

Iintellij^nt  perfon  to  make  inquiry  on  the  fpot.  When  the  pcr- 
fon  arrived  at  the  village  near  which  the  flones  were  faid  to 
hace  &Ilcn,  the  natives,  in  anfwer  to  hU  inquiries,  told  him, 
ihat  they  had  either  broken  to  pieces,  or  given  away  to  tha 
TeJTeldar  (native  collector)  and  others,  all  that  they  bad  picked 
up  I  but  that  be  might  eajily  find  Tome  in  the  adjacent  fields, 
where  they  would  be  readily  difcovcred,  (the  crops  being  then 
not  above  two  or  three  inches  above  the  ground,}  by  obferving 
where  the  earth  appeared  recently  turned  up*  Following 
thefe  di regions,  he  ftmnd  four,  which  he  brought  to  Mr.  Davi^ : 
mofl  of  tbele,  the  force  of  the  fall  had  buried,  according  to  a 
meafure  he  produced^  about  fix  inches  deep,  in  fields  which 
Teemed  to  have  been  recently  watered ;  and  it  appeared^  from 
the  man's  defcriplion,  that  they  roull  liave  lain  at  the  diflaoce 
of  about  a  hundred  yards  Irom  each  other. 
Accoom  hf  the  What  he  further  learnt  from  the  inhabitants  of  the  village, 
^aaUTct.  concerning  the  phenomenon,  was,  Lliat  about  eight  o'clock  m 

H  '  the  evening,  when  retired  to  their  habitations,  they  obferved 

^k  a  very  bright  light,  proceeding  as  from  the  fky,  accompanied 

^^r  with  a  loud  clap  of  thunder,  which  was  immediately  IbUowed 

^^^^  by  the  noife  of  heavy  bodies  falling  in  the  vicinity.    Uncertain 

^^^t '  whether  fome  of  their  deities  might  not  have  been  concerned  in 

^^^K^  tins  occurrence,  ttiey  did  not  venture  out  to  enquire  into  it  un- 

^^^K  tit  the  next  morning;  when  the  iirll  circumAance  which  at* 

^^^^  traded  their  attention  was,  the  appearance  pf  the  earth  being 

H^  turned  up  in  different  parts  of  their  fields,  a^  before  mentioned, 

V  where,  on  examining,  they  found  the  flones. 
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The  amaant  to  the  coUeaor  of  the  dlftria,  Mr.  Erlkine,  a  InqumesWyMt. 
Very  intelligent  young  gentleman,  on  ieemg  oneot  the  (tones, 
brought  to  him  by  the  native  faperrntendant  of  the  collet  ions, 
was  alfo  Induced  to  fend  a  pcrfou  to  that  part  of  the  country, 
to  make  inquiry  j  who  returned  with  fcveral  of  the  ftones,  and 
brought  an  account  fimilar  to  that  given  by  theperlbn  fent  by 
Mr.  Davis,  together  with  a  confirmation  of  it  from  the  Catizy, 
(who  had  been  direfted  to  make  the  inquiry)  under  his  hand 
and  feah 

Mr.  Maclane,  a  gentleman  who  refided  very  near  the  vil-  *^^  ^'*  Mi- 
lage of  Krakhut,  gave  me  part  of  a  {lone  that  had  been  brought 
to  him  the  morning  after  the  appearance  of  the  phenomenon, 
by  the  watchman  who  was  on  duly  at  hU  houfe;  this^  he  laid, 
had  fallen  through  the  top  of  his  hut,  which  was  clofeby,  and 
buried  itfelf  feveral  inche>  in  the  floor,  which  was  of  confoli- 
dated  earth.  The  flone  rauH,  by  hi?  account,  previous  to  its 
having  been  broken,  have  weighed  upwards  of  two  pounds* 

At  the  time  the  meteor  appeared,  the  (ky  wa?  perfectly  fe-  State  of  the  wnk| 
rene;  not  the  fmaneft  veflige  of  a  dond  had  been  feen  fiocc 
the  U  th  of  the  month,  nor  were  any  obfer ved  for  many  days 
after. 

Of  thcfe  ftonc;,  I  have  feen  eig]it,  nearly  perfe^,  befides  Stoneiof  i 
parts  of  fcveral  others,  which  had  been  broken  by  the  poilefFors,  '^^/^'jf^**''  .     — 
to  di  (tribute  among  their  friends.     The  form  of  the  more  per-  feen  b*  dae  tL- 
feft  ones,  appeared  to  be  that  of  an  irregular  cube,  rounded  ^or,  n 

off  at  the  edges ;  but  the  angles  were  to  be  obferved  on  moft  ^ 

of  them.  Tht^y  were  of  various  fize^  from  about  three  to  Some  actoum «f 
upward^i  of  four  inches  in  their  largeft  diameter;  one  of  them, 
mcaluring  four  inches  and  a  quarter,  weighed  two  pounds 
twelve  ounces.  In  appearance,  they  were  exadlly  fimilar; 
externally,  they  were  covered  with  a  hard  black  coat  or  in- 
cruflation^  which  in  fome  parts  had  the  appearance  of  varnifh, 
or  bitumen;  and,  on  moft  of  them  were  fraifture*,  which, 
from  their  being  covered  with  a  matter  limilar  to  that  of  the 
coat,  feemed  to  have  been  made  In  the  fall,  by  the  floncs 
Hr iking  againfl  each  other,  and  to  Ijave  paHed  through  fomc 
medium,  probably  an  intcnfe  heat,  previous  to  tiieir  reaching 
the  earth.  Internally,  they  confided  of  a  number  of  fmail 
fpherical  bodies,  of  a  Hate  colour,  embedded  in  a  whitiQi 
gritty  fubftance,  interfperfed  with  bright  fhining  fpiculiC,  of  a 
metfiilic  or  pyritical  nature.     The  fpherical  bodies  were  much 
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harder  than  the  reil  of  the  ilooe:  the  wb'Uo  gritty  part  rcadtif 
cmmbled,  on  being  nibbed  with  a  hard  body ;  and>  on  being 
broken^  a  quantity  of  it  attached  itfclf  to  the  magnet,  but 
more  particularly  the  outfide  coat  or  crufl^  which  appeared 
almofi  wholly  attradable  by  it 
nie  andior  de«  As  two  of  the  more  perfed  (tones  which  I  had  obtained,  as 
^BCMuiy  con-  ^^j  ^  ^^^^  ^  j.^^^  others,  have  been  examined  by  fevcral 
gentlemen  well  verfed  in  mineralogy  and  chemiftry,  1  ihall 
not  attempt  any  further  defcription  of  their  conlUtuent  parts; 
nor  (hall  I  offer  any  conjecture  refpeding  the  formation  of  fuch 
fingttlar  produdlions,  or  e%'en  record  thofe  which  I  have  heard 
of  others,  but  leave  the  world  to  draw  thdr  own  inferences 
from  the  &6ts  above  related.  I  fhall  only  obferve,  that  it  is 
well  known  there  are  no  volcanos  on  the  continent  of  India; 
and,  as  fiur  as  I  can  learn,  no  ftones  have  been  met  with  in 
the  earth,  in  that  part  of  the  world,  which  bear  the  fmalled 
refemUance  to  thofe  above  defcribed. 


faoniotheBor-  IT  remains  for  me  to  fpeak  of  a  fubfiance  mentioned  In  the 
SutohiifefuSeB ^^P^^^^f^  Bondamm,  Part  I.  page  125,  defcribed  thus ; 
m  Bohemit.  "  Ferrum  retra£toriuro,  granulis  nitentibus,  matrice  virefcenti 
'*  immixtis,  ( Ferrum  virens,  Linn.)  cujus  fragmenta,  ab  unius 
*'  ad  vigenti  ufque  librarum  pondus,  corlice  nigro  fcoriaceo 
''  circumdata,  ad  Plann,  propc  Tabor,  circuli  Bcchincnfis  Bo- 
"  hemiae,  paffim  reperiuntur." 

The  iron  thus  defcribed,  is  moreover  made  remarkable  by  a 
note  *,  which  obferves,  that  credulous  people  afFert  it  to  have 
fallen  from  heaven  during  a  timnder  dorm,  on  the  3d  of  July, 
1753. 

The  collection  of  Baron  Bom,  it  is  well  known,  has  a  place 
in  the  cabinet  of  the  Right  Honourable  Charles  Grcville,  who, 
from  the  effeCl  produced  by  comparing  the  hiflories  and  ftruc- 
ture  of  the  Italian  and  Yorkfiiire  ftones  with  the  defcription  of 
this  iron,  was  induced  to  fearch  the  colIeClion  of  Born,  where 
he  difcovered  the  very  fubftance  afferted  to  have  fallen  on  the 
3d  of  July,  1753.  How  far  thefe  four  fubftances  have  refcm- 
blance  to  each  oilier,  it  will  foon  appear  not  to  be  my  province 
to  anticipate, 

•  Quae  (fragments)  3  Julii,  anni  1753,  inter  tonitnia^  e  coeU 
pluifle  credqiiores  quidam  aflerunt. 

The 
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The  Prefidcnt  having  done  inc  the  honour  to  fubmit  h!s  Other  ftoncso 
fpecimcns  of  the  Yorkfhire  and  Dalian  ftone^  to  my  examina-  '"*"**"S'  • 
tion,  I  became  indebted  to  Mr.  Greville  and  Mr.  Witliamft 
for  a  fimilar  dillin^tion :  and,  being  thus  poflblTed  of  fear 
ftibdances,  to  all  of  which  the  fame  origin  bad  been  attributed, 
tiic  ncccflity  of  defcribing  them  mineraJogically  did  not  fail  to 
prefcrit  iilelf,  Toexecute  this  talk,  no  one  could  be  more  eager, 
and  certainly  no  one  better  qualified,  than  tlie  Count  de 
Bournon,  He  has  very  obligingly  favoured  me  with  the  fol* 
lowing  defcriptions. 

Mmerahgical  Dcfcripiion  ^f  the  various  Sioneifmi  to  have  fallen 
upon  the  Eartk     Bj/  ihe  Count  dc  BouJtNON,  F.  R.  S, 

THE  Ooncs  I  am  about  !o  defcribc,  are  not  of  any  regular  Count  Bourn© 
fliapc;  and  thofe  which  Vkrere  found  in  an  entire  flate,  that  h,  ^he  vaHoui^ 
thofe  which  had  not  been  broken,  either  by  their  fall  or  other- ^^ncs. 
wi(e    were  entirely  covered  with  a  black  crull,  the  thtcknefs 
of  which  was  very  inconiiderable. 

The  fiones  which  fell  at  Benares,  are  thofe  of  which  the 
mineralogica!  charaders  are  the  moft  ftriking:  I  fliall  therefore 
begin  the  following  defcription  with  them;  and  fiiall  after- 
wards make  life  of  them,  as  objeds  of  comparifon,  in  defcribing 
the  otijers. 


STONES  FROM  BENARES. 

Tliefe  fiones,  us  well  as  the  others  defcribed  in  this  paper, 
whatever  may  be  their  fize,  are  covered  over  the  whole  extent 
of  their  furlace  witli  a  thin  cruft  of  a  deep  black  colour:  they 
have  not  the  fmalleflglof*;  and  their  furface  is  fprinkled  over 
wlih  fmall  afperities,  which  caufe  it  to  feel,  hi  fome  meafure, 
like  fliagreen,  or  filh  ^in. 

When  thefc  llones  are  broken,  fo  as  to  (lievv  their  internal 
appearance^  they  are  found  to  be  of  a  greyifli  afti  colour ;  and 
of  a  granulated  texture,  very  iimilar  to  that  of  a  coarfe  grit- 
flone :  they  appear  evidently  to  bu  compofcd  of  four  different 
fubfiances,  which  may  be  eatily  dilHnguiilied,  by  making  ufc 
of  a  lens. 

One  of  thefc  fubrtances,  which  is  in  great  abundance,  appears 
in  the  form  of  fmall  bodies  fome  of  which  arc  perfedly  glo- 
bular, others  rather  elongated  or  elliptical.  They  arc  of  various 
iizes,  from  that  of  a  fmdl  pinS  head  to  tlmt  of  a  pea,  or  nearly 

S2  fo: 
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fi> :  fome  of  diem,  however,  bat  very  kw$  are  of  a  hrger 
fixe,  llie  colour  of  tliele  fmall  globules  is  gray,  femetimes 
indiniDg  veiy  much  to  brown:  and  they  are  cdmplctdj 
ofNujue.  They  may,  with  great  eafe,  be  brokca  in  all  diiedioDs: 
their  fiadure  is  conchoid,  and  (hews  a  fine,  finoodi^  compad 
grain,  having  a  ibnall  degree  of  Infire,  lefemUing  in  ibme 
mflafure  that  of  enamd.  Their  hardneb  is  fuch,  that,  bdng 
robbed  upon  glaft,  they  ad  upon  it  in  a  flight  dc^gree ;  this 
afiion  b  fufficient  to  take  off  its  polifli,  bat  not  to  cut  it:  they 
^ve^nt  fparks  when  ftnick  with  fieel. 
^ynttt,  flot  Another  of  thefe  fubfiances,  is  a  martial  pyrites*  of  an  inde- 

terminate form :  its  colour  is  a  reddifh  yellow,  flightly  inclining 
to  the  colour  of  mckel,  or  to  that  of  artifidal  pyrites.  The 
teaUire  of  this  fubftance  is  granulated,  and  not  very  ftrongly 
conneQed :  when  powdered,  it  is  of  a  black  colour,  liiis  pyrites 
it  not  attradable  by  the  magnet;  and  is  irregularly  <Uftribated 
through  the  fubftance  of  the  ftone. 

The  third  of  thefe  fubftances  confifts  in  fmall  partides  of 
iron,  in  a  perfedly  metallic  flate,  fo  that  they  may  eafily  be 
flattened  or  extended,  by  means  of  ahammer,  Thefe  partides 
give  to  the  whole  mafs  of  the  ftone,  the  pTOperty  of  being 
attradiable  by  the  magnet ;  they  arc,  however,  in  lefs  propor- 
tion than  thofe  of  pyrites  juft  menlioned.  When  a  piece  of  the 
ftone  was  powdered,  and  the  particles  of  iron  feparated  from  it, 
as  accurately  as  poHible,  by  means  of  a  magnet,  they  appeared 
to  compofe  about  i4ff  of  (he  whole  weight  of  the  ftone. 
Whitiih  gray.  The  three  fubftances  juft  defcribed,  are  united  together 
cnifflUy  eartii.  y^^  means  of  a  fourth,  which  is  nearly  of  an  earthy  conftftence. 
For  this  reafon,  it  is  eafy  to  feparate,  with  the  point  of  aknifej, 
or  even  with  the  nail,  the  little  globular  bodies  above  mention- 
ed,  or  any  other  of  the  conftiluent  parts  of  the  ftone  you  may 
widi  to  obtain.  Indeed  the  ftone  itfelf  may  readily  be  broken, 
merely  by  the  adion  of  the  fingers.  The  colour  of  this  fourth 
fubftance,  which  ferves  as  a  kind  of  cement  to  unite  the 
others,  is  a  whitlfh  gray. 
The  cruft  Is  The  black  cruft  witli  which  the  fur^ce  of  the  ftone  is  coated, 

probably  black  although  it  is  of  no  great  thicknefs,  emits  bright  fparks,  when 
ftnick  with  fteel :  it  may  be  broken  by  a  ftroke  with  a  hammer ; 
and  feems  to  poiTefs  the  fame  properties  as  the  very  attra^ble 
black  oxide  of  iron.  This  cruft  is,  however,  like  the  fubftance 
of  the  ftonej  here  and  there  mixed  with  fiaall  partides  of  iron 
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in  the  metallic  Hate:  they  may  eafily  be  made  viflbte,  by 
pairing  a  file  over  the  cm  ft,  as  they  then  become  evident,  ou 
account  of  Iheir  metallic  luftre.  This  i*  more  particularly  tlie 
cafe  with  rcrpc<^  to  the  crufl  of  thofe  flones  which  remain  to 
be  men  tinned,  they  being  much  more  rich  in  iron  than  that  I 
have  juft  defcribed;  a  circumflance  I  think  it  needlefs  to  re- 
peat, in  the  following  defcriptions  of  them.  The  ftone  n<^w 
treated  of,  di>cs  not,  when  breathed  upoii,  emit  anargillaeeoui 
fmell:  the  fame  remark  may  be  applied  to  all  the  otliers. 
The  fpecific  gravity  of  this  llonc  is  3352. 

STONE  FROM  YORKSHIRE. 

This  Hone,   the  conflitueut  parts  of  which  are  e\a6lly  the  Stone  fro 
fame  as  tho(e  of  the  ftoncs  from  Benares,  difibrs  from  them,  Cwnpofed'ukt 
however,  the  former  | 

Kira.     In  having  a  finer  grain.  "'raint^*'" 

Secondly.     That  the  fubflance  defcribed  as  being  in  the  form  The  globuki  an 
of  fmall  globular  or  elhpttcal  bodies,  is  not  (o  conftantly  in  thofe  ^^^'  regular  i 
forms  btit  is  alfo  found  in  particles  of  an  irregular  Chape ;  a 
cl  re  urn  (lance  that  is  not  met  with  in  the  other  Hones :  tliefc 
bodies  are  likewlfe,  in  general,  of  a  Hnaller  fizc* 

Thirdly.     The  proportion  of  martial  pyrites,  which  has  pre-  The  pyntw  m 
cifely  the  fame  characters  as  that  ifi  the  flones  from  Benares,  ^^^^  ?be^^uiiic 
is  lefs;  on  tiie  contrary,  that  of  the  iron  in  a  metallic  dale,  k  koa  more. 
much  greater.     The  quantity  I  was  able  to  leparate  by  means 
of  tlie  magnet,  appeared  to  me  to  compofe  about  eight  or  nine 
parts,   in  one  hundred,  of  the  weight  of  the  whole  maG.     I 
obfervcd  many  pieces  of  this  iron,  of  a  pretty  conliderable  tizc; 
one  of  them,  taken  hum  a  portion  of  the  Aone  I  had  powdered^ 
in  order  to  feparate  the  iron,  weighed  feveral  grains/ 

The  part  of  the  ftone  which  is  in  an  earthy  ftate,  and  which  Its  f  arthy  pat  U 
fervc^  to  connect  the  other  parts  together,  has  rather  more  "^ '^  ^ 
confidence  than  that  of  the  preceding  floiies;  and  its  appear- 
ance does  not  differ  much  from  that  of  decompofed  felfpar  or 
kaolin*  The  Hone  itfclf,  therefore,  although  by  no  means  hard, 
I'i  rather  more  difficult  to  break  with  the  fingers. 

The  fpecific  gravity  of  this  ftone  is  3508.  jt  is  denfer, 

STONE  FROM  ITALY, 

This  fionc  wa^  in  a  perfeftly  entire  flate;  coiifequently,,its  Stoiw  from  I 
whole  furlace  vras  covcicd  over  with  a  black  cruft  peculiar  to 

ail 
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anflonesofthis  kind.  As  the  fione  wbs  of  m  «eiy  tmSk  fise^ 
it  became  neceflary  to  lacrifice  the  whole  of  it  to  the  invefti^ 
conic  gruned  $  gation  of  its  natare.  lu  grain  was  coarfe*  fimilar  to  that  of  the 
«w»PJ^^n|»l3r  ftones  from  Benares:  in  it  might  be  perceived  the  faflK  gray 
globular  bodies,  the  lame  kind  of  martial  pjrites,  and  the  fiiae 
particles  of  iron  in  the  metallic  flate.  The  proportion  of  thefe 
hft  was  moch  left  than  in  the  ilone  from  Yorklhire;  b«t 
rather  greater  than  in  the  Hones  from  Benares,  The  feme 
kind  of  gray  earthy  fiibftance  ferved  to  conned  the  diflR»ent 
parts  together ;  and  nothing  more  coold  he  perceived*  except 
a  few  globules,  which  confided  wholly  of  black  oxide  of  iron, 
attradable  by  the  magnet,  and  one  fingle  globole  of  another 
fubftanoe,  which  appeared  to  difier  from  all  thofe  we  ha^e 
foftcr  than  caktp'  already  defcrihed.  This  laft  fubftance  had  a  perfedly  vitreous 
"*"  *^*  Inftrc,  and  was  completely  tranfparent :  it  was  of  a  pale  yellow 
colour,  (lightly  inclining  to  green;  and  its  hardneb  was  rather 
inferior  to  that  of  calcareous  fpar.  The  quantity  (rf'it,  however, 
was  too  fmall  to  be  fubmitted  to  fuch  an  inveftigatioD  as  might 
have  determined  its  nature.  The  black  cruft  which  cov^rpd 
the  flone,  was  rather  thinner  than  that  of  the  flones  already 
defcribed ;  and  feemed  to  have  undergone  a  kind  of  oontradion, 
which  had  produced  in  it  a  number  of  fiflures  or  furrows, 
thereby  tracing  upon  the  furface  the  appearance  of  compart- 
ments, fimilar  in  feme  meafure  to  what  is  obferved  in  the 
iiones  called  Septaria. 

The  fpeci^c  gravity  of  this  ftonc  was  341 8. 


Itcotttaiaed  a 
yellowtnuifpa- 
tcat  globule. 


Stone  from  Bo- 
hemia.    Com- 
pofed  like  the 
preceding  $ 


but  its  pyrites 
very  minute; 
the  quantity  of 
metallic  iron 
much  greater  $ 


STONE  FROM  BOHEMIA. 

The  internal  flrudure  of  this  ftone  is  very  (imilar  to  that  of 
tlie  ftone  from  Yorkfhire.  Its  grain  is  finer  than  that  of  the 
flones  from  Benares:  in  it  may  be  obferved  the  fame  gray  fub- 
ftance^ both  in  fmall  globules  and  in  particles  of  an  irregular 
fhape;  alfo  the  fame  particles  of  metalhc  iron.  The  fame  kind 
of  earthy  fubflance  like  wife  ferved  to  connect  the  other  parts 
together. 

This  flone,  however,  differs  materially  from  the  others. 

Firfl.  The  particles  of  pyrites  cannot  be  feen  witliout  a  lens. 

Secondly.  It  contains  a  much  larger  quantity  of  iron  in  the 
metallic  flate ;  infomuch,  that  the  proportion  of  that  metal, 
feparated  from  it  by  means  of  the  magnet,  amounted  to  about 
-^^Q  of  the  weight  of  the  whole* 

This 
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This  flone  has  alfo  (owing perhaps  to  its  having  remained  a«»^* 
imirh  longer  time  in  the  earth  than  tlie  preceding  oi^es,  all  of 
which  were  taken  Mp  nearly  at  the  very  inflant  of  ihcir  ftill) 
dnotJier  difference,  vbs,  many  of  the  particles  of  ircn  m  » 
metal  he  ilatc,  have  undergone  an  oxidizement  at  their  furfkce ; 
ii  circumrtance  that  has  produced  a  great  number  of  fpots,  of 
a  yellow ilh  brown  colour,  and  very  near  to  each  other,  over  a 
part  of  Its  internal  fubflance.  This  oxfdizement,  by  adding  to 
the  bulk,  and  to  the  force  of  aflion,  of  the  part  we  have  de» 
fcribcd  as  ferviog  by  way  of  cement  to  the  other  conrtitucnt 
part!!  of  the  ftone,  has  occalioned  a  greater  degree  of  adhefion 
between  thefe  parts,  and  las  rendered  the  fubfcance  uf  the 
ftone  more  compact. 

The  great  quantity  of  iron  in  a  metallic  ftate  whfch  thlsltisliirdiery  and 
llone  contains,  added  to  it*  greater  compaiLlncfs,  makes  it  TJJ*  *  ^^'^^ 
capable  of  receiving  a  flight  degree  of  polifh ;  whereas  it  is  im- 
pofliblc  to  give  any  pohfli  to  the  others.  When  pohflicd,  the 
iron  becomes  very  evident,  m  (he  pohflaed  part;  appearing  in 
the  form  of  fmall  fpecks,  almoil  clufc  to  each  other,  which  have 
the  colour  nnd  luflre  peculiar  lo  that  metal:  thefe  fpecks  arc, 
in  general,  nearly  of  an  equal  fize. 

The  black  vtu(1    of  this   flonu    is   ilmilar  to  that  of  the 
otlicrs. 

The  fpecilic  gravity  of  the  flone  U  •1-28  J , 

It  is  cafy  to  perceive,  from  the  foregoing  defcription^  tliat  Thefe  (iontt  are 

thefe   ftones,    altliough  they  have  not    the    fmalleft  analogy '"i^^*"  ^'*  ^"""* 
^   ,  .  I  ^  ,  i  ,         ,     ,  .  ,  5^  e'*  degree  analo- 

With  any  ox  the  mmeral  mbltances  already  known,  either  of  a  goui  with  my 

volcanic  or  any  other  nature,  have  a  very  peculiar  and  flriking  °^^^  knowa 

analogy  with  each  othen     This  circum fiance  renders  them 

truly  worthy  to  engage  the  attention  of  phifofophers ;  and 

naturally  CKcites  a  defire  of  knowing  to  what  caufet  they  owe 

Hieir  cxiflence. 

(To  be  continued  J 
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Jn  Jnfirer  *^  Mr.  Gougl*$  £|%/  on  tht  Tfitorjf  of  Compound 
Soiuuh.     Bj  Th  0  m  a  s  Yo  y  n  g  ,  M.D,  p.  R,  S^ 

To  Mr.  NICHOLSON. 

SIR, 

tnn^iia^rr E«^  1  HAVE  already  made  public,  througb  the  mcdiuni  of  .you^ 

tufdbl  Journal,  ime  vmdiciitlon  of  n»>  remarks  upon  Dr.  Smith's 
Haf monies ;  and  I  JhaU  now  beg  yott  lo  infert  fome  iiirther 
obrervations  upon  a  fubje^l  nearly  fimibr,     I  do  not  tiling 
aayfelf  bound  lo  reply  to  all  the  arguraeots  that  niay  happen  lo 
be  adiAanced  againii  any  of  my  opinions;  but  when  they  come 
from  per  tons  of  literary  reipectability,  and  crpecially  whi:ii 
they  con%^ey  an  imputation  of  having  detracled  from   the  me- 
rits of  others,  I  caanot  forbear  attempting  to  anl  wer   them  | 
and  in  the  prefent  inftaJTce  a  very  few  words  will  be  fufeient 
for  the  purpofe-    Mr,  Gough  bai  publiflicd  in  the  h(i  volume 
of  the  MancheAer  Memoirs,  %  p^p^i^  in  which  he  pfofeiK*s  la 
defend  Dr.  Smith*s  opinions  againft  mine :  but  he  has  unfor- 
tunately fo  far  miftaken  ihe  queftion   between   us,  that  with 
refpedi  to  the  principal  circamftanccs,  while  he  imagines  he 
is  confuting  me,  he  is  completely  on  rny  fide. 
TheauthorUiA*     Proceeding  uppn  the  grounds  of  the  well  knowQ  fadls  rela- 
^*'k*fe*  cc^of     *^^  ^®  ^®  grave  harmonics,  or  the  third  founds  produced  by 
unduiaiiontas     the  coalefcence  of  twa  others,  as  well  as  upon  the  allowed 
to  the  <*^n""  principles  of  ihe  compodtion  of  motion,  I  had  drawn  a  num*  ' 
light,  fcarceiy     ber  of  inferences,  which  appeared  to  be  of  fome  importance 
to  be  called  a      in  the  firft  place  with  refped  to  the  dodlrine  of  found,  and 
»««'       'y«        which  have  fince  furnifhed  me  with  dill  more  intere/ling  con- 
clufions  with  regard  to  light.     I  was  not  aware  that  there  was 
any  probability  of  the  juftice  of  my  inferences  being  difputed, 
or  that  there  was  fo  much  novelty  in  the  mode  of  obtaining 
them,  as  to  deferve  the  name  of  a  theory  or  an  invention : 
but  if  it  be  deemed  otherwife,  I  (hall  always  be  ready  to  ac- 
knowledge the  invention  with  fatisfadlion,  and  to  fupport  the 
theory  with  alacrity, 
tjr.  Smirh  imt-      J  fhall  now  quote  the  ivord^  of  Dr.  Smith,  which  gave  rife 
u'cdulationsla^"  ^^  ^y  anu^a^lverfions ;  and  this  flatement  is  the  more  necef- 

fary. 
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(Vry,  as  I  before  omitted  to  detail  the  particulars  of  that  au- air  or  tn  wHer  fl 

tiior's  mifconception,  and  as  Mr,  Govi;;h   appears  wholly  to  "t^*'*^^  **t*i*f» 
iL  111,  ^  r^'  ^  ■   t         r   1  '     ♦    omcrcni  pirti- 

havc  overlooked  the  palTage.     **  Diflcrent  partirles  of  the  a»r  ck,  of  the  fluid 

at  the  ear"  fays  Dr.  Smitth,  *^  will  keep  moving  conftantly  were  at  the  fime 

oppofUe  vvay<i  at  the  fame  lime,     And  in  fo  rare  a  fluid  as  air  r^  accordWttT 

is,  wLcrc  the  intervals  of  the  particlcv  are  eight  or  nine  times  the  refpcfUvc 

greater  tlian  their  diameters,  there  feems  to  be  room  enough  **"  "^^^'^ 

for  fuch  opposite  motions  without   impediment :  efpecialfy  as 

we  fee  the  like  motions  are  really  pertbrmed  in  water,  which 

in  an  eqaal  fpace  contains  eight  or  nine  hundred  times  as  many 

futli  particles  a«  air  does*     For  when  it  ntins  upon  {^agnating 

water,  the  circular  waves  propagated  from  different  centres, 

appear  to  interfefl,  and  pafs  through,  or  over  each  otlier,  even 

ia  oppoiite  diretlions,  without  any  vifible  alteration  in   their 

circular  tigure,  and  therefore  without  any  fenlibic  alteration 

of  their  motions,"     Harmojiics,  1739,  p«  103, 

It  certainly  would  have  **  coft  me  an  eflbrt  of  iiudy"  to  de- Whereas  th« 
mondrale  thi*,  although  1  could  not  exadly  confider  it  a?;  the^^""?  i"^'*;*^.""* 
"  mtuttivc  concluuoo  ot  a  comprehenfive  mind*        Such  a  fluid  receive  iJid 
mind  appeared  to  me  to  comprehend  with  equal  eafe  the  dif-^"^**^™*  ^^^ 
lind  and  the  confufcd  j  and  I   am  only  at  a  lof&  to  conceive 
how  the  writer  of  this  padage  tould  ever  have  compofed  a 
valuable  treat ifc  on  optics.     Mr.  Gough*s  theory  diflfers  as 
widely  Irom  this  ftatement  a^i  mine  does.     My  remark  on  it 
was  this;  *^  It  is  fuiprifing  that  fo  great  a  mathematician  as 
Dr.  Smith  could  for  a  niuroent  have  entertained  an  idea,  that 
the  vibratious  conflituting  different  founds,   fliouM  be  able  to 
crofs  each  otlier  in  aU  directions,  without  afleding  the  fame 
individual  particles  of  air  by  iheirjuint  forces  :  undoubtedly 
they  crolV,  without   difturblng   each   other's   prngrefs;    but 
this   can    be  no   othcrwife  etlccled   than  by  each    particle'-s 
partaking  of  both  motions.     If  this  alTcrtion  Aood  in  need  of 
any  proof,  it  might  be  amply  furnifhed  by  ihc  phenomena  of 
beats,  and  of  the  grave  hariironics  obfcrved  by  Romieu  and 
Tartini,   which  Mr.  Lagrange  has  already  confidered  in  the 
fame  point  of  view."     Phil.  Tranf.  1800,  p.  UO. 

I  have  no  objection  to  adraittii^g  ihe  whole  of  Mr.  Cough's  Sounds  ma 
propofiLions,  in  the  particular  caCes  which  he  has  considered  ,*  '^^"  ^^^'*^*^  *^ 
but  when  he  fays  that  the  coalefcence  of  two  founds  is  impof-  in  the  fimc  di- 
fjble  on  mechanicai  principles,  he  thinks  proper  to  omit  llie  »c^iw } 
only  cafe  in  which  I  had  atferted  its  exiflence,  that  is,  when 
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the  founds  antve  at  the  ear  "  in  the  fame  fUreQion."  p.  151, 
Surely  Mr.  Gou|{fa  will  not  deny  the  poffibilitj  of  fuch  a  co^ 
incidence  in  diredion,  fo  fiir  at  leail  that  the  phjfical  etkA 
may  be  the  fiime  as  if  the  coincidence  were  perfed :  when, 
for  in({auce»  we  liften  to  two  or  more  founds  paffing  through 
a  long  tube,  or  to  the  varioni  fohordioate  fixrads  of  the  fiune 
chord  or  pipe.    If  he  be  aAually  difpofed  to  deny  the  pcrfed 
coincidence  in  pradtcal  cafes»  L  flaall.ooly  appeal  to  experi- 
^ce,  whidi  (hows  that  the  efied  of  a  third  (onnd  is  moft  dif- 
tindly  heard*  whenever  the  theory  leads  us  to  eacped  it ;  but 
there  will  always  be  a  much  greater  portion  of  each  (bond  fo 
fefleded  from  the  funounding  objeds  as  not  to  coincide  ni 
diredion  fuflkiently  for  coalefcenoe,  and  hence  the  original 
notes  will  always  be  much  more  audible  than  the  new  com- 
pound.   The  ear  indeed  appears  to  have  greater  powers  of 
analyfis  than  one  would  naturally  have  expeded*  it  decom- 
pofes  a  ''  compound"  juft  as  if  it  were  a  mere  *^  mixture/' 
not  only  in  this  cafe  but  in  many  others :  how  it  performs  this 
aot  hf  bliag      Qperation,  I  do  not  pretend  to  determine.    When  Mr.  Googh 
their  refpeAire  jeprefcnts  roe  as  mainUuninir  that  two  mufical  ftrines.  diflfer* 
gie  found;  bat  mg  ^  the  times  of  their  Vibration*  and  happening  to  vibrate  m 
by  producing  in  concert,  do  not  occafion  two  diftindt  founds*  and  that  the 
er  found.  waves  of  air  are  compelled  hy  their  mutual  interference  to 

coalcfce,  thereby  producing  a  new  fucceffion  of  pulfes*  con- 
ilituting  a  (ingle  found  in  the  place  of  the  former ;  his  exprcf- 
fions  tend  to  impute  to  me  an  opinion  which  could  only  be 
maintained  by  a  perfon  who  had  never  heard  a  (ingle  mufical 
compo(i(ion,  or  ever  been  prefent  at  the  converfation  of  a 
mixrd  company. 
Allimptifca  I  am  not  folicilous  for  the  application  of  tlieterrti  compound 

unjfons  mud      y^^  coalcfccncc,  to  the  human  voice ;    but  Mr.   Gough  can 
produce  Deals,        ■  ^  ^  '  *> 

fciifcoly  form  to  himfelf  a  diftin6t  conception  of  it,  very  dif- 
ferent from  mine.  A  mixture  of  imperfect  unifons  would  in- 
evilablv  be  accompanied  by  the  produdion  of  beat«;  and  if  he 
alfert  that  the  imperfection  is  too  fmall  to  produce  this  effect, 
I  will  only  rcqueli  him  to  afligu  any  reafonablc  limit  to  its 
magnitude,  and  by  producing  the  note  long  enough,  I  will 
fliow  that  a  beat  muft  neccllarily  enfue.  Perhaps  a  wifh  to 
retain  the  Newtoninn  theory  of  the  law  of  the  undulations  may 
have  led  him  into  tliefe  fupcrfiuous  refinements. 

)f 
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If  Mr.  Gougb  will  lake  the  pains  af  examining  the  phcno-  Tlie  phrnwrnn* 
Kiena  of  the  grave  harmonics,  which  he  feems  to  have  hitherto  rnonk-i  ftcw 
tliought  beneath  his  iiolice,  he  will  be  convinced  that  the  coa- that  mufical 
lefcence  of  inufica!  founds  is  not  only  poUible,  but  of  very  fre-  J^*^^^^^'^^*f ' 
quent  occurrence,  and  that  the  compound  found  tloe*?  aQually  ftancca, 
'*  acquire  fenlible  properties  peculiar  to  tik'f;''  and  if  he  will 
explain,  i.n  any  other  manner  than  I  have  done,  the  indubila- 
blc  fad  of  llie  audible  impreflion  of  tlm  prefencc  of  ».he  fourth 
bebw  the  key,  in  confequence  of  the  eoexitience  of  ihe  fouud* 
conllituiing  the  interval  of  a  major  third,  even  vv!ien  both  the 
notes  are  freed   from  their  harmontc^^  and  when  all  coho  is 
avoided  ;  I  Ihall  then  liften  to  him,  with  the  attention  due  to  a 
perfon  who  endeavours  to  regulate  his  arguments  by  the  rC"* 
JuiU  of  accurate  obfervaUon. 

I  am.  Sir, 
with  great  refpe^. 

Your  obedient  humble  Sen'ant, 

THOMAS  YOUNG* 
Ito^ai  Injlitidion,  Ma^  ^Q,   1302. 

CORRECTION. 

In  your  fifth  volume  (quarto)  p.  1G6,  U  20*  for  «*  a  better  third 
than  that/'  read^  *«  equal  to  the  tliird,""'     "  i   - 


n^/o/fo^ajn^  CORRECTIONS  made  by  Dr,  Younc  in  ktf 

Paprr  on  (he  Mtihuwfm  *}f  the  Eye,  uhich  if  infbrted  in  our 
'  fifth  vohtmt  (Quarto  Seria)  %ure  omitted  to  be  made  in  their 
proper  place f. 

Page  ^56,  line  f>,  Prop,  III.  after  i^  mfert  the  bafe  being  unity. 

Page  257,  line  15,  Cor,  10, /or  w/w,  read  Htt\  line  16,  for 
produffc  &c.  read  fcjunrc  of  the  cufiiie  of  incidence. 

Page  258,  line  2,  Cor.  11 .  >r  1  +  w»  —  t'  iS**,  read  2mua. 

Page  258,  Prop.  V,  Cor.     See  the  nott  in  p.  '299, 

Page  259,  Prop.  VII f.  By  a  miftakeofa  %n,  the  rtghth  propo- 
(ition  16  rendered  erroneous  \  no  ofe  having  bcdi  made  of  that  pro* 
pofition,  it  his  been  inferttrd  without  proper  rcvifiou.  It  ought  to 
Aand  thus,  with  its  demon (bation  : 

Proposition  VIII.  Problem. 

To  (iaij  the  path  of  a  rajr  of  light  falling  obliquely  on  a  fpherf, 
of  a  retrafUvc  dcafity  varying  as  any  power  of  the  diliancc  from  ihe 
centra* 

The 


2GS  MBCHAinsK  or  TSI  BTS^-fcc. 

Tiie  icfnAive  deofity,  in  tfte  kwk  of  ikeft  timyiiiii»Bt,  Ttrict 
w  the  ratio  of  the  imei,  and —  ifac  velocity  of  lig^  mhIk —diM. 

t 
(Sdiol.  2.  Prop.  I.)    Let  the  Telocity  it  the  ditewt  jr  be  jr      r  | 
ther,  conGderiog  the  refra£live  force  as  a  ipedes  of  atlnBioBa  we 


have,  inProp.4UKl.  Princip-^ABFO  zzx     ^  •  QjSf,  Ae 


-1 


itne  of  incidcncey  the  radius  beiag  viuty,   Z^sx     *  ]>  r  S 

aad 
the  fluxion  of  die  area  defcribed  hy  the  radios  s  -*  1  #x 
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jr.l  — i*x  •    LetthefineoftiMindinadontothendiqs 

*  — "^ 

at  each  point  be  called^}  then^mjr  »  jr  ss  ■       j  jp 

•  r      •  i  -.^«    f 

jr,  and  the  fluxion  of  the  area  =  rrZIft  i^  *  ^  "^•^•^*       »  of  which 

die  fluent  is  — ^^  Y,  j^  being  the  fine  of  the  arc  Y  i  and  the  angla 

correfponding  is   ^    Y.    The  value  of  that  angle  being  found  for 

any  two  values  of  jrorj^,  the  di£Eerence  is  the  intervening  angle  de- 
fcribed by  the  radius.  This  angle  is  therefore  always  to  the  dif- 
ferrnce  of  the  inclinations  as  r  to  r  —  1,  and  the  deviations  is  «• 
that  difference  as  1  to  r—  I . 

Corollary,  Hence,  in  the  paiHige  to  the  apfis,  and  the  return  to 
the  furface,  the  deviation  is  always  proportionate  to  the  arc  cot  off 
by  the  incident  ray  produced  :  therefore  fuch  a  fphere  could  never 
coUe6l  parallel  rays  to  any  focus,  the  lateral  denfity  being  too 
fmall  towards  the  furface. 

Page  259,  line  9,  for  but  the  two  Inft,  &c.  read  the  icventh  may 
either  be  deduced  from  the  eighth,  or  may  be  demonftrated  inde- 
pendently of  it. 

Page  S?64,  laft  line,  after  internally,  tnfert  Or,  if  a  lens  of  equal 
mean  dimenfions,  and  equal  focal  length,  with  the  cryftalline,  be 
fuppofed  to  confift  of  two  (egmcnts  of  the  external  portion  of  fuch  a 
fphere,  the  refraftive  dcnftty  at  the  centre  of  this  lens  luuft  be  as 
18  to  174 

XI.  Ej^penmenlt 
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XI. 

Biptrimtnia  on  the  Vchvitif  qfAir  ijfidftg  out  qfa  Vrjfel  in  different 
Circumjitmcts ;  ui(h  (he  DejcnptUm  of  an  hiftrmm^tii  to  mcajkre 
the  Force  tifthe  Biafi  in  Belltms,  SfC,  Bt/  Mr,  Ba n ks,  LtSmxv 
in  Natural  I'hilojophy  *. 

JL  HE  object  of  Ibis  iiiquJr)  may  be  announced  in  tlie  fo!- Pmp  Tition.  Tw 

lowing  propofition:   If  an  elaflic  ttuki  h  ctnerated  in  a  given '*'^^^!^"^'?**^*^ 

vedel,  or  any  way  contained  m  itj  and  at  liberty  to  ilJueout  ot  the  tr  tca£Hon  of  m 

faid  vellel  through  a  given  aperture,  to  determine  the  refl^tance^'^^'*^  fpoutmg 

whictt  the  vellel  meets  with  from   its  a^itm,  or  tlie  power 

which  it  has  of  communicating  motion  to  the  velTel,  as  in  a 

Iky-rockel,  Sadler's  ileam  engine,  &c. 

Before  we  proceed  to  relate  the  experiments,  it  may  be  AJl  uniform 

proper  to  premife  certain  principles  deduced  from  tlicory.     If   **'  '     ^^  f^"' 

a  tube  be  filled  with  any  kind  of  fiutd,  as  air,  ivater,  nt€ rcuty,  the  Umeveladiy 

&c,  and  placed  in  a  vacuum,  everv  fluid  will  flow  out  wuth  the!".^'^**' »' their 
*  ^  f,  height*  be  e«t\i4Jt 

fame  velocity.     For  though  the  preffure  of  a  column  of  mer- however  diUcf- 

cury  of  a  given  altitude  be  much  greater  than  an  equal  column  */^^'^^'''^'"fi' 
of  water,  yet  the  weight  of  the  particles  to  be  projected  is 
greater  in  the  fame  ratio.  On  the  other  hand,  if  air  is  lighter 
than  water,  the  particlei?  projected  are  alfo  lighter  in  propor- 
tion. If  a  tube  of  16  feet  high  be  filled  with  air  of  arty  den- 
fity,  that  air,  like  whaler,  would  flow  into  a  vacuum  with  a 
velocity  of  32  feet  per  fccond,  no  correclions  being  made  for 
refi  fiance  f. 

And  if  we  take  the  gravity  of  air  to  w^ater  as  1  to  840,  then  E^uil  ▼elucicfct 
a  column  of  one  foot  of  water  compreffinff  air,  will  produce  as!*'"  t^P';!^^^*^ 
great  a  velocity  m  that  air  as  a  colunm  ot  air  8K)  ieet  high,  HuU  by  the 
fiippofing  il  was  of  uniform  denfity.  prclTujr  of  la* 

If  we  take  the  whole  prcflTure  of  the  almaTphcre  equal  lohcightof  the 

53  feet  of  water,  or  its  height  {fuppofing  it  to  be  equally  dcnfe,  former  to  tfajt 

of  the  Itttc'p 

•  From  the  Manchcftcr  Memoin,  Vol.  V.  p,  398.  {^'Su/  ** 

^  In  the  fuppofttion  of  a  perpendicular  tube  open  at  the  top«  ^Icd 
with  air  or  any  claftlc  fluid,  the  author  takct  the  denfity  of  the  co- 
lumn at  the  bottom^  or  where  the  aperture  h  made,  to  arifc  folcly 
from  the  weight  of  the  chftlc  column;  and  the  altitude  to  be  that 
which  would  be  if  the  whole  column  were  reduced  to  the  deniit^'  of 
that  at  the  boitom» 

which 
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The  atmoTphere  which  jn  this  cafe  will  make  fx>  difleicnce)  cqoal  to  35  mottl* 
57fetTw!iJ?r,  P'*^  ^>'  ®^'  ^  27720  feet;  then  as  the  Iqaare  root  of  16  u  to 
or  s77«o  fen  of  32,  the  vdocity  at  the  depth*  fe  is  the  fquare  rool  of  27720  to 
^c'refere""^^  1 352  fect  per  fecoDcI*  the  initial  velocity  of  tbe  atmo^iiiece  in- 

air  into  a  va-       ^  &  vacuum* 

cumn  With  the       Xo  prove  wliether  air  compiefled  bj  55  feet  of  wafer  wooM 

thit^:^^    ^  impelled  into  the  atmofphere  with  the  above  velocity,  I 

^s6:^277xohave   made,   amongft  many  more,    the  fbUowing  expcri* 

»  J»^«-'M*mcnts: 
f^cc  per  wcond* 

Sxperimencs.         ^$  plate  xiv.  fig.  1  *,  u  a  veflel  of  a  known  capadty,  lotA 

f^^-^^^^Su'  the  top  of  which  is  Icrewed  an  apertare  of  a  known  area. 

by  a  known       ''^  ^obe  Td,  recurve  at  d,  is  foldered  or  ferewed  into  the 

haight  of  waller  s  top  of  the  faid  veflel.  The  liole  a  is  flopped,  and  water  poured 

into  the  tube  at  T  till  it  is  full,  at  which  time  a  quantity  of 

water  will  have  pafled  out  of  the  tube  at d,  and  oondeafed  the 

air  in  the  veflel,  more  or  left  as  the  tube  Td  i»  logger  cr 

ihorter. 

tai4  feiend  to       At  this  time  a  perfon  who  has  dofed  the  apcrtnre  at  a  with 

ifloe  thm^  aa^^  ^„g^  of  one  hand,  and  hdd  a  half  fecond  peodulnm  in  the 

l^wndimcn-'  Other,  removes  both  at  the  feme  time,  while  at  tbe  feme  mo» 

fioof.    Itf  ve-  ment  an  afliflant  opens  a  cock  over  the  lube  T,  which  fupplies 

from'thc  quu^  '^  witli  water  as  fail  as  it  can  defccnd  into  J.     The  moment 

tity  and  the        timt  the  water  appears  at  a,  the  time-piece  is  flopped,  and  the 

**"'*•  time  ofcxpelling  the  air  is  noted,  from  which,  by  knowing  the 

capacity  of  the  veflel,  the  velocity  may  be  obtained. 

If  the  tube  Td  fliould  be  continued  near  the  bottom  of  the 
velfel  A  while  it  was  filling  with  water,  the  length  of  the  com* 
prelling  column  would  be  gradually  diminifliing,  and  of  confe* 
quence  the  preflure  would  be  conflantly  changing ;  hence  the 
open  end  of  the  tube  is  as  near  the  top  of  tlie  veflel  as  is  confit 
tent  with  a  free  paflage  for  the  water. 

EXPERIMENTS. 

The  veflel  A  contained  1 5  lb.  6  oz.  of  water,  from  which  we 
find  its  capacity  is  425. OSS  cubic  inches. 

The  area  of  the  aperture  a,  through  which  the  air  is  expeHed, 
.004-6  inches. 

*  There  being  no  figure  in  the  Tranfadlions,  I  have  infcrtcd  the 
drawing  referred  to,    N, 


txpcr.  L  The  aUilude  of  T above  the  ve(Rl  is  30  inchc*.  ftprrlment  U 
Yimc  of  expelling  tlic  air,  by  fcvrrat  tiials,  is  3S  fcconda.  !*"t^  -^  f-^l  ^^^  3> 

/:j/)cr.  //.  The  altitiule  o(T  k  (ix  fccU   The  ihne  of  filling,  Exptrrmcnt  lU 
by  liivcral  trials,  is  'Ji  .3  feconds.  J**!'^  a  ui\  <m  71, 

Id  the  fir  ft  experiment,  425.038,  tJie  folldily  of  the  veflTel,  [?^*'^^^*;^^^  ^^ 

divided  by  .O0it>,  ihe  area  of  the  hole  a,  gives  92410.4  irichijsthe  firii  tx^tn* 

for  the  length  of  the  ftrcam  of  air  driven  out  rn  3S  fucouds;  J"^^'^*>'^"'*c. 

^  tual  velocity  per 

di\'idc  that  length  by  33,  ajid  we  (liall  have  1233,3  fc^t,  tlie  ve- fee.  =  233.3 

locityper  fecond,  communicated  by  SO  inches  of  water.  '^^^i 

.  The  fecond  experiment  by  the  fame  proccfii gives  'S6U6  ^ct^j^ji-fj^g^^.g^^^^ 

per  feeond.     If  we  would  compare  tiiefe  together,  we  may  ^'*"  36i»6  p« 

fay,  as  the  fquare  root  of  30,  tlie  head,  is  to  '233^3^  the  velo-  '*^^'*  ' 

city;  fo  is  the  fquare  root  of  712^  the  fecond  head,  lo  361,8  « 

feet,  the  velocity  per  fecond. 

Again  : — As  the  tquare  root  of  G  feet  is  to  361.0,  fo  is  ^^^^whcaceth 

fquare  root  of  33  feet  to  845.2  feet  per  fecond,  tlie  velocity  locit>  of  air  fr«m 

produced  by  diat  head,  or  the  initiaJ  velocity  with  which  the 5^*"  ^^^'^i*^'^" 

*       ri.  n       /  -ru*      '1     ^       r       ^U    '"to  a  vacuum  ii 

atmoiphere  would  enter  a  vacuum.     This  velocity,  found  by  computed^  and 

experiment,  is  487  feet  per  fecond  lefs  than  has  been  affixned  1"*'"'  "."' '"  b~ 

,     \,  ^  *^  ^         845.1  mflcjd  of 

^^^^^ory.  i33zfm,«by 

It  appears  however  that  the  refults,  as  determined  by  the*^*=^jry' 
ory  and  experiment,  do  not  dilTer  more  than  in  the  t  afe  of  efHu-  cortcftrdiv"  t* 
ent  water,     p'or,  if  we  would  reduce  tht"  velocity  of  cjllucnlniu^tipiicr  givea 
water  foujid  by  theory,  to  that  which  experience  gives,  ^'*-*  for  effluent"^* 
mufl  multiply  it  by  .634.     Accordingly,  if  we  multiply  1332ter,  privci  tot>c 
feet,  the  velocity  of  the  atmofphere  entering  a  vacuum  as  cal-*^^^  correft. 
culated  abovCj  by  .63+,  tlicprodud  is  844.5  per  fecond,  difTer. 
ing  but  i^of  a  foot  from  that  ju ft  found  by  experiment. 

I  have  alfo  made  experiments  by  finkmg  veflels  in  water,  till  Experiments 
their  tops  were  even  with  its  furface,  and  opening  the  aperture^'***  riling  wa- 
thatlhe  rifing  water  might  expel  the  air,  by  which  1  obtained 
the  fame  vehjciiiei  as  above;  but  the  metliod  of  computing  is 
much  more  intricate,  for  which  reafon  I  fliall  not  infert  them. 

From  the  above  it  appears,  that  a  preiTure  equal  to  33  i'eet  Central  rcfulti 
€f  water,  will  expel  air  out  of  the  bellows  into  the  atmofphere 
with  a  velocity  ol*  8  15  feet  per  fecond  ;  that  otiejbot  ot  water 
in  depth  will  produce  a  velocity  of  147^  feet,  and  ane  inch  a 
velocity  of  42  feet  per  fecond,  or  20  miles  an  hoar. 

Hence  we  may  conllrud  a  table  ilievving  the  velocity  com- a|,pUed  ta  the 
municatcd  to  air  by  any  head  of  waiter:  for  as  die  fquare  root  ^^"I'^^^'ori  of 

^       *  ^  ^ubtei  ft.rcJBu- 


ter,  10  be  form 
cd  mto  ao  apca 
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of  $  feet  IS  to  die  velocity  produced  by  tJiat  head,  fo  h  iiiW 
fquare  lool  of  any  other  dtplh  to  the  velocity  produced  by  that 
depth, 

«r  In  bcllowi.  We  may  alfo,  from  the  above,  conftrud  an  infirumCTjt  whici) 
will  Jhew  the  velocity  w  ith  which  air  ^o\^%  out  of  any  kind  of 
bellou'.s,  with  as  much  accuracy,  as  the  experijnents  have  been 
siads  on  which  its  couArudion  depends » 

DtJtripHon  qfifte  Injlrumtnt^  Etc, 

^  mEani  of  an  '^^^  metal  box  or  tube  Bf  plate  %i\\  fi^.  2,  may  fee  about 
in(Hiiment  here  tlie  ^/.i^  of  ihe  figure;  the  top  tnuil  be  made  air  tight  hy  the 
J  pombkTclTel  ct)ver  A;  into  the  bottom  i*  fixed  the  fmalltube  A  C,  and  into 
«ijtammg  *f3i~  the  piece  D  is  cemented  the  glafs  tube  E  D ;  the  mUrument  is 
then  invtrted,  and  fome  water  poared  through  the  tube  J  C 
till^  when  in  its  proper  pofitlon,  it  is  vifible  at  D^  It  is  now 
ready  for  ufe,  aiid  the  end  A  may  be  fixed  in  a  hole  made  in 
the  upper  board  of  tiic  benows,  and  the  water  will  rtfe  in  die 
^^^  tabe,  in  fmilh's  bellows,  generally  from  9  to  1 2  inche?^ 
iufnace  bellows,  generally  four  feet  or  more.  But  where  tJie 
compreflion  is  great,  quick  ill  ver  may  he  ufed  iniicad  of  wafer, 
only  in  this  cafe  the  inftrument  IhoukI  be  made  of  iron^  at 
quickfilver  caufes  the  fcrews  of  brafs  to  break.  Or,  inflead  of 
quickfilver,  the  tube  /{  D  may  be  fealed  at  the  top  E,  and  then 
a  length  of  12  or  18  inches  will  be  enough  for  any  blail.  The 
glafs  tube  needs  not  be  more  than  one-eighth  or  one-tenth  of 
an  inch  in  diameter. 

Whatever  corapreffion  there  may  be  in  the  bellows,  there 

will  be  the  fame  in  the  upper  part  of  the  tube  B,  which  will 

force  the  water  into  the  glafs  tube  D  E,  and  makcf  the  air  in  its 

upper  part  of  the  fame  deniity,  deducing  from  the  compreffing 

force  the  altitude  of  the  water  raifed  above  D,  which  however 

will  be  of  little  or  no  importance;  if  the  gauge  is  placed  in  a 

horizontal  pofition,  with  the  glafs  tube  downward,  there  will 

be  no  difference  of  denfity. 

•r  Ae  tube  may     ^^^  computation  for  the  force  in  the  cafe  where  a  tube  her- 

be  hermetically   metically  fealed  at  the  top  is  adopted  m  the  inflrument,  will  be 

***^*  effe^ed  by  confidering  that  tlie  fpace  occupied  by  any  elaftic 

fluid  is  inverfely  as  its  force.    Thus,  let  the  tube  be  12  inches 

long,  and  fuppofe  the  water  to  be  raifed  one  inch,  then  it  wiU 

be  U  :  12 ::  the  force  of  the  atmofphere :  the  force  of  the  air 

in  die  tube  ;:  1 : 1-rr*    Hence  a  fcale  may  be  adapted  to  the 

inftrumoitt 
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inflrumeiit,  lo  exprefs  the  force  of  condenfation  over  and  above 

the  com  en  on  atmofphcrlc  prefHire;  which  force  is  fignilied  in 
llic  inJlance  above »  by  the  fradion  -fV,  unity  being  the  almo* 
fpheric  preiTiire*  If  we  denote  the  atniofplieric  prelfure  by  30 
inches  of  mercury,  or  32  feet  of  water,  then  the  force  ^  in  the 
above  example,  will  be  exprcfTed  by  2.727  inches  of  mercury^ 
or  2.91  feet  of  water ;  and  the  like  for  any  other  Inflance, 

If  a  mercorial  inllrument  of  die  above  conflru^ion  be  pre-  If  mcitufy 
ferred,  it  becomes  neceflary  to  add  the  heieht  of  the  mercurial  ""^^i**^  dta^tf 
coiumn  to  the  force  found  as  above :  thus,  if  the  condenfatjon  dercd  in  th« 
of  air  be  from  12  into  9  inches,  then  die  addition  to  the  force  fJ^ort  mat*< 
of  tlie  internal  air  in  the  tube  is  equal  to  -}-,  or  10  inches  of  mer* 
I'ury,  to  which  mufl  be  added  the  three  inches  raifed  in  the 
tube,  and  the  whylc  force  will  bu  13  inches  of  mercury,  exclu* 
five  of  that  of  the  atmofphere. 

This  fort  of  itiftrument  or  gauge  fervcs  equally  well  for  Jind-  Gcnefil  ij 
ing  the  cxpanfirc  force  of  any  kind  of  elaflic  fluid,  as  for  mea-  '^°°  '^  *'^  *      * 
faring  tlie  velocities  witli  which  they  iffue  out  of  the  place  of 
their  confinement.     It  may  be  applied  to  all  kind^i  of  bellows^ 
lo  CO nden fed  Iteam,  and  to  the  air  pump. 


XIL 

Ow  the  Vmiaiion  qf  Rste  in  a  Time-Piece,  as  indicated  hy  the 
Omnges  in  the  Arc  tif  Vibrulim,  in  a  Letter  from  Mr, 
E/.fclClEL  Walkca. 

To  Mr.  NICHOLSON. 

SI  R,  fynn,Juiy20,  IS02, 

Jr  ROM  what  I  have  already  mentioned  in  a  former  paper  *,  Expediency  t 
it  follows,  that  in  clocks  ufed  in  making  agronomical  obferva-  "*^^«^t  obfer- 

*      '  .»'  i  r  I  r        -t  ■  r  ^^^iOfi  of  the  tf« 

tions.  It  15  necellary  to  obferve  the  arc  ot  vibration  very  ire^of  >ibriuoiiifl 
c^uently,  and  when  it  is  found  ditfercnt  from  that  generally  de-  "^'o^^- 
ftribed  by  the  pendulum,  the  rate  of  the  dock  muft  on  Ibis  ac^ 
tount  be  corrcded. 

To  determine  this  corredion,  let  x  denote  the  time  which  a  ^"'.*  ^  ^" 
pendulum,  vibrating  in  an  arc  exceedingly  fmall,  will  lofe  ition"ti  tTniV 
when  made  to  vibrate  in  a  larger  arc  of  the  fame  circle,  T  the  ^rom  ta^;  oft 

_  *  See  pi*  76  of  this  ?ql. 

Vol,  IL — Avcvst,  1802.  T  number 
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of  fcconds  in  24  hxmr^  [86400],  and  D  the  nuoibeff  of 

defcribed  on  each  fide  ot  the  perpendicular  *. 

D* 
J  ^  T  X  -^^ —  nearly.     Confequently  ^  ^  D*  K 

(early, 

the  above  theorem  the  follow  mg  tabte  was  computedp. 

lews  the  time  foil  by  a  pendulum  in  2V  boursj  by  m- 

iis  femi-arc  of  vibraCian  ui  the  &me  circle  I'  of  » 
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to6PB3tDAl*T   ON    THIf    ARC    dP    Vt^HAttOH, 

The  ure  ofUiis  table  will  be  eafily  anderltood  by  the  Mow- 
ing examples, 

EXAMPLE  L 

Suppofe  a  dock  goes  mean  fokr  time  when  the  pendulum  Exsmpkti 
vibrates  2^  on  each  fide  of  the  perpendicular,  what  will  it  lofe 
per  day  when  the  pendulum  vibrates  through  an  arc  of  three 
degrees  ? 

Againft  2^  and  3**  tn  tlie  firf!  column,  we  have  S/'S  and 
1 4, '8  refpeaively  in  the  fecond  column.  Then  1  l/S  —  6/6 
S5  $/'2  =  the  time  loft  per  day, 

EXAMPLE  IL 

Suppofe  a  clock  gains  l"  per  day^  when  the  pendulum  vi- 
brateii  1^  49'  on  each  iide  of  the  perpendicular,  what  would 
be  its  rate  when  the  pendulum  vibrates  1**  5  f? 

Between  l^^f  and  2^  in  the  firfl  column,  wchave  ,''107  in 
the  fourth  column.  Then  1''— /'107  x  2  =  0/786  ^  tlie 
daily  rate  of  the  clock  gaining. 

1  am,  with  refped^ 
Sir, 

Your  humble  fervant, 
E.  WALKER, 

ANNOTATION. 

The  arc  of  vibration  in  clocks  is  likely  to  be  alfe^ed  in  Whether  t!i<wy 
pradice  by  clmnzes  in  the  denfity  of  the  air,  in  its  tempera*  *^'"  b<  «ppJi«4  to 
ture,  and  in  the  adion  of  the  firll  mover;  and  thefe  caufes  will campoundwd  ma 
moll  probably  afford  refults  confiderably  different  from  thofe ^*^^^' *^* 
inferred  from  the  firaple  pendulum  in  vicuo.  I  take  it  to  be 
experimentally  afceriained  by  the  regifters  of  the  performance 
of  afironomical  clocks  very  Brmly  fixed,  that  tlie  gridiron  pen- 
dulum, with  a  very  flexible  fpring  fufpenfion,  is  not  fenfibly 
affeflcd  during  the  difTerent  ftations  of  the  barometer  and  ther* 
mometer;  and  I  apprehend  that  the  firft  mover^  if  a  weight, 
mufi  operate  either  with  a  conftant  force  or  with  periodical 
variations,  occasioned  by  the  train  or  mechanifm  through  which 
its  a£)ion  is  tranfmitted,  tlie  influence  of  oil,  Sfc*  which  periods 
are  rendered  Ihorter  hy  the  well  known  methods  of  difengaging 
the  efcapemcnt,  or  parts  neareil  the  pendulum.  Many  other 
cuntiderallons  will  oti'er  themfelve&  to  tlie  learned  author,  as  to 
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tbofe  parts  of  the  vibration  to  which  the  matnlaintng  power  may 
be  applied  fo  a^  lo  increafe  the  arc,  while  the  time  roay  be 
cither  lengtheoed  or  (hortctied  according  to  the  circumstance*, 
the  general  nature  of  the  efcapement,  &cc.  and  ihcfe  will  pro- 
bablj  lead  to  a  concliiiion,  that  the  correclions  of  time  to  be 
applied  to  a  clockj  which  either  in  its  arc  of  vibration  or 
other  wife  gives  fymptoms  of  irregularity,  can  be  gained  only 
firom  dired  obfervation. 
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Dejiiiption  qf  Atkins's  H\fdr(m€tcr  fOT  Gfccrtaining  the  Jfxci^ 
Gravities  of  Jpirituous  liquors.  By  J.  Fletcuka,  £/q* 
Commumated  by  the  Author. 

/\M0NGST  the  tarions  papers  which  arc  to  he  found  in 
the  works  of  thofe  journaljfls  who  have  fa  materially  contri* 
buted  to  U  J  c  advancement  of  our  knowledge,  there  are  perhaps 
but  few  which  have  been  more  eflfedually  conducive  to  tliis 
end  than  thofe  which  are  appropriated  to  the  defcription  of  l!ie 
infirumeiib  of  fckiKe.  It  h  indeed  much  to  be  lamented, 
that  the  merclianl,  the  nianufatturtr,  and  the  artizan,  Ihould 
continue  to  be  fo  gcncrallv  deprived  of  the  advantages  to  be 
obtained  from  the  ufe  of  fuch  of  tliem  as  are  adaptod  to  their 
purpofes,  far  want  of  the  neceffary  information  with  regard  le 
tlie  mode  of  applying  them. 

The  inftrunient  whicb  is  here  intended  to  be  defcribed,  h 
one  of  thofe  winch  ftand  in  a  great  meafure  in  this  predica* 
ment;  aud  as  it  appears  very  well  to  defervc  a  defcription,  it 
is  conceived  that,  iinperfed  as  the  following  one  is,  it  wiU  not 
be  unacceptable. 

It  is  now  univerfally  acknowledged,  that  the  fpedfic  gnivi- 
ties  of  fpiriluous  liquors  afibrd  the  only  tolerable  crtferion  of 
their  llrength,  and  confetjuently  of  their  comparative  value*, 
Toafcertain  the  fpeciRc  gravity  of  a  liquid  with  a  confidcrBblo 
degree  ofprecifion,  is  an  operation  of  no  great  difficulty.  The 
mofl  accurate  method  of  performing  it  is  perhaps  that  which  it 
alfo  the  limpldl:  to  weigh  tlie  floid  in  a  veHel  in'which  its 
bulk  is  capable  of  being  nicely  meafuied.     Much  more,  how -• 

ever. 
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I 
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evtr,  remains  to  be  done  in  order  to  tlie  -. --  _         . 

'  c  t  r      c     cc<T4ry  to  bt  ip* 

ftrengtii**  of  rpirtuotis  Ijcjuors:  the  conlradion  of  tlic  mals  ot  ^^w^^ 

compound  of  alcohol  nnd  water  on  their  mixture,  and  the  va-  for  concrntration 

nation  m  iti;  moamrc  in  rclpetl  or   temperature,  are  eacn  ot  ^ 

t  he  m  of  fii  ffic i  en  t  p  rati iea  1 1  m  por  t  a  nee  to  rend er  ih  lm  r  a pprec » a«-  ^ 

tion  necelfary  when  the  value  of  the  fpirit  h  to  be  difcovered. 

ix'L        ^  I         -  -         "  »        i'     *      .     I  1     _._. . Til  iB  bartt  eich  of 

1  nus  for  example. 

produce  only  55  gallons  of  the  compound,  and  a  differenee  ol  prL>duce  onl|  3 
30**  in  temperature  of  Fahrenheit's  fcale,  occafions  fuch  a  °/t^«  *^'*^"'5' 
cbnngc  m  the  fpecmc  gravity  of  prmil  (pint,  as,  tt  omitted  to  ^o**  ot  temp,  oc* 
be  taken  into  con fi deration,  would  rentier  lUe  dealer  liable  to  cifiom  *  change 

^  t        ^  .       I         rt  •  ,,  .      ot  IS  per  cent. 

an  error  of  upwards  of  ten  per  cent,  m  the  eftimation  ot  its  j^^  ^i^^  jpp.reJi^N 
flrength  and  confequent  value.  ftrc/igth  of 

In  commercial  Iranfafltoni  with  refpe^t  to  fpiritticms  J't|^<^rs  ^',^^ Judaic ftu 
it  i«  neceflary  to  appreciate  their  llrength  by  comparing  it  with  mation  of  viduc 
tfcat  of  fpirit  of  a  certain  fuppofed  quality  in  this  refpefi  a«  a  ^Jjf '"^^^J^ 
ftandard.     This  flandard-fptfit  (which  U  caited  prmf-fliint}  is 
of  fuch  a  degree  of  (trength  that  its  fpecific  gravity  is  about 
•920  at  60^  of  Fahrenheil's  thermometer;  and  the  obje^  of 
enquiry  in  all  cafes  is  with  regard  to  the  quantity  of  this  proof  *>)(  ^^f^ 
fpirit  which  would  be  equivalent  to  a  given  quantity  oi  any  fpirit. 
fpirit  under  examination.     The  language  of  the  rpirit»<Iealers  ^^*'"'^°'*  **^ 
with  refpe6t  to  thetr  terms  of  *'  ovcr-proof**  and  "  under-proof/*  <*  proof**  and* 
haf  in  all  cafe»  this  kind  of  reference  to  commercial  value.  •*  undw- proof.*' 
When  they  fay  that  a  certain  kind  of  fpirit  is  30  per  cent,  over 
proof,  they  mean  that  if  100  parts  by  meafure  be  increafed  to 
130  by  the  addition  of  irater,  it  will  become  of  proof  ftrength  ; 
and  when  they  fay  that  it  is  30  per  cent,  under  proof,  tliey 
mean  that  70  part^  by  meafufe  of  proof- fpirit  will  become^ 
when  increafed  to   100  by  the  addition  of  water,  of  equal 
llrength  to  that  of  the  fpirit  in  queflion.   If  therefore  a  gallon  of 
proof  fpirit  be  worth  8s»  i4,  the  (Imie  quantity  of  the  former 
kind  offpifit  will  be  worth  JOs.  lOd.  and  of  the  latter  .5s.  lOd. 

It  ii  not  therefore  fufficient  for  the  puichaler  of  a  fample  of 
fpirit,  or  the  officer  who  ii  lo  colled  the  duties  on  itj  to  be  in- 
formed of  its  fpccific  gravity  at  a  given  temperature  :  it  is  ne-The  defidcratua 
ceflary  for  him  toafcerlain  the  quantity  of  proof-fpirit  whlcli  <s  "  ^^^^J^^^^J^^^ 
capable  of  produdng,  or  being  produced,  by  the  fpirit  in  queft  ion  my  of  | 
by  the  addition  of  water  onlyj  and  which  b  confcqucntly  equi-  ^P*^*^' 
vdcnt  to  it  in  lvalue. 
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Calcutitldn  In-  The  folution  of  this  problem  being  almoft  impaflible  by  *ay, 
^^J!p*^^^*^"appUcation  of  mathematical  formulae,  itisofcourfe  defirabh 
to  be  enabled  to  obtain  it  infirumentally,  or  by  infpedion  ol 
tables  previoufly  laid  down  from  experiment;  and  the  ufe  ol 
the  latter^  under  fuch  circumflances  as  thofe  in  which  o] 
tions  of  thi&  kind  are  generally  performed,  baring  been  fouiw 
inconvenient,  its  in/1  ru mental  folution  has  been  univerfally  pr 
ferred.  This  has  been  attempted  principally  in  two  wayt:  by 
3kh  *^ ^r^^"  ^^^^  liydrometer,  with  a  muhipljcily  of  weights  adapted  to 
ureighu,  various  corrections  for  (emperaturei  and  by  the  fame  in/ 

racnt  more  iimply  confiruOed,  fo  as  to  indicate  merely 
fpccific  gravity  of  the  liquor;  the  neceflary  correcilons 
applied  by  a  fcale  or  fli ding-rule. 

The  inflrument  here  to  be  fpoken  of  is  conffrucied  on 
latter  print  ipie,  which  appears  for  many  reafons  to  be  the  befl  ; 
The  hydrometer  A  B  {pi,  XV   dg.  3)  is  of  brafs.     It  is  dgfal 
inches  in  length,  with  an  elliptical  bulb  an  inch  and  a  half  ii 
diameter,  and  two  inches  long.     The  ilem  is  fquare,  each  fide 
being  about  -J^  of  an  inch  wide,  and^  when  theinAruroent  is  i; 
tended  for  fuch  liquors  only  as  are  fpecifically  lighter  thai 
waterj  is  engraved  only  on  one  face  with  the  26  letters  of  tfat 
alphabet,  and  an  O,  or  zero,  at  the  top  and  bottom  ;  oppofite 
each,  and  between  every  two  of  which,  is  adiviiion  for  inarL 
Ing  the  point  of  the  ftem  which  is  cut  by  the  furface  of  ao^ 
liquor  in  which  it  floats,  tlie  whole  number  of  divifions  bcinj 
M,  as  fliewn  in  the  plate.     The  weight  of  the  infirument  ii 
^bout  400  grains,  and  it  is  provided  with  four  weights,  marL 
ed  I,  2,  3,  1,  weighing  refp^aively  20,  40,  61,  and  S4 grain: 
to  be  applied  as  occafion  requires  on  the  (bank  of  the  inilru^ 
ment  C^  on  which  they  are  retained  by  the  button  or  iix< 
^dSc  bdt^J^th  ^'^#^  ^'     Thefe  weights  are  fo  adjufted,  thai  when  with  an; 
©nc  weighty  the  One  p{  ihem,  as  for  inflance  No.  2,  the  Jlem  of  the  inftnimentj 
next  heavier       when  floating  in  a  given  liquor,  jufl  emerges  to  the  lower  divii 
fopof  dieAem.  ^<^^  0/  it  wiH^  on  changhig  (he  weight  for  the  next  heavier, 
No.  3,  becoine  inur;*:rfcd  exaclly  to  the  other  divifion  O,  to* 
l*nT*hu/^r'    ^»^^^  't^  fuperior  extremity »     The  flem  is  by  this  mean*  virtu 
cffc£i  rouitiplicd  My  extended  to  five  limes  its  real  length,  and  the  number 
With  the  divifions  in  cfiia  augmer.lcd  to  272.  Thus  without  any  weig] 

weight*  finely     at  all^  as  repreftnStd  in  ihe  figure,  it  would  fink  in  a  liqu- 
?^cific  '?flidc"  ^^'^^^^^  fpeciiic  gravity  was  ,806^  exa^ly  to  the  upper  divifioa 

ftom  .Eq6  to 
1.000J 
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O,  and  in  one  whofe  fp^cific  gravity  was  .843,  to  the  lower 
cHvifion  O ;  the  imermediate  divilions  anfwerjng  to  interme- 
diate fpecitic  quantities.  With  No.  I,  it  indicates  fpecitic 
gravities  from  .843  to  .880;  with  No,  2,  from  .880  to  .918 ; 
with  No.  3,  from  .918  to  .958;  and  with  No.  4jVom  .933  tg 
I.OOO ;  the  furtlice  of  water  in  which  the  inflrument  js  made 
lo  float  with  the  latter  weight,  exaflly  coinciding  ivith  the 
lower  O,  at  53*  of  temperature. 

The  whole  interval  from  .805  to  1.000,  comprehending  the 
fpecific  gravities  of  ali  fpirituous  compounds,  is  in  this  manner 
divided  into  five  nearly  equal  portions,  each  of  whichj  com- 
prizing from  .038  to  .040,  is  meafured by  the  whole  length  of ^a^b length* 
the  Hem  ;  fo  that  each  of  the  5+  intervals  on  its  face  corref- j^   to  about  .04' 
ponds  la  confiderably  lefs  than  an  unit  in  the  third  place  of  the  ^ni  each  div^- 
fpeciric  gravity,  and  indicates  a  difference  of  about  one  haHj^^j^jJ'^^^^^ 
per  cent,  or  two  quarts^  in  100  gallons,  in  the  quality  of  the  or  {  per  cent,  in 
compound,  and  the  inftrument  is  therefore  abundantly  fen- ^^*"£^**^ 
£ble  to  very  minute  variations  in  tliefe  rcfpe^s. 
-     With  regard  to  tlie  application  (if  ihe  weights,  no  error  can 
pofftbly  be  committed.     If  the  mftmment  floats  in  any  liquor, 
fo  that  its  furnace  cuts  any  part  of  the  ftera,  it  is  properly 
loaded.     Any  weight  but  the  proper  one  will  cither  fink  it 
entirely,  or  fulTer  the  ft  em  to  rife  totally  above  Lite  fluid. 

The  f pec  the  gravity  indicated  by  any  divifion  on  the  ftero  Sjxc.  gr.  ladi- 

of  the  hydrometer,  is  feen  inflantiv  by  reference  to  a  flidinE-  Mtcdbythcdi- 

,     ,     /       .  .  I     /-  ^  ^  I         v.r    v(6ofts  on  die 

rule  be  long  mg  to  it,  whofe  two  faces  are  fnewn,  plate  XV,  i^cn^Qjj^par^^ 

fig.  2  and  3,  on  which  the  Irnes  of  diviflons  A  A,  A  A,  marked  widx  the  mk, 
with  the  letters  of  the  alphabet,  reprcfent  thofe  on  the  inftru- 
ment  when  loaded  with  the  weight,  wliofe  number  is  marked 
over  the  O  at  the  coramencetnent  of  each  feries^  and  the  exte- 
rior lines  of  divisions  B  B,  B  B,  near  its  edges,  fhew  the  corref- 
pondingfpecific  gravities  compared  with  that  of  water  at  55*. 

In  order,  however,  toafcertain  the  ftrength  and  value  of  the  CcirreiVioii 
fpiritj  it  is  neceflary  to  examine  its  temperature  and  apply  the  t«mi>enture  im- 
proper corredion,  which  is  done  with  extreme  accuracy  by  the 
tame  fliding-rule,  by  an  ingenious  application  of  two  fcales  of 
linequal  parts  to  each  other,  viz,  the  lines  C  C,  C  C,  marked 
*'  Atkins,*'  and  the  lines  A  A,  A  A,  marked  with  the  lu iters  of 
th^  alphabet.  The  mode  of  doing  this  is  as  follows :  the  tern-  by  fctdng  m  in- 
perature  of  the  lirjuor  being  taken  by  the  thermometer  accom*  *^**  <*"  the  Aider 
panying  the  inllrumcnt,  the  ailcriflt  or  index,  plate  XV.  hg.  I » tcmperaiu^M* 
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on  that  part  of  the  Hider  opposite  to  the  thermometnca!  leal* 
D,  is  to  be  fct  to  the  degree  of  teropcralare  fo  found,  and  Un 
PivifiOTonflider  divliion  on  the  line  C,  marked  "  Atkim/*  which  then  conef^ 
•afwerift?  o  the       ^^^  ^^  ^.jy^^j,  ^^j^  ^p  ^j^^  ^.^^j^  ^j^  ^j^^^  j^^^^  ^^  diviaon  Ol 
letteron  theftem  * 

the  alpiiabet  Ijne  A*  at  which  the  fiem  was  cut  by  the  fuxi 
of  the  liquor,  indicates  the  firength  and  value  in  comraexi 
terras^     Thus  fappofe  the  temperature  to  be  68^  (at  which  th( 
index  appears  fet  in  the  plate),  and  the  hydrometer,  when 
loaded  with  its  weight  No.  1,  to  float  with  theftirfacc,  cutting 
the  diviflon  1  on  the  ftera  (correfponding  to  a  fpecific  gravity 
f»t  about  H5i|),  we  find,  onfetting  thelliderof  the  rule  to  68' 
on  the  thermometer  fcalc,  that  4^  over  proof  correfpCMids 
that  letter  and  di\ ifion,  and  is  confequentty  the  ilrcngth  m 
value  of  the  liquor 

t7resofthe6thcr      The  lines  marked  "  Dicas*' &nd  "  Clark"  on  the  rule,  are 
£derl  ^'^'^  giving  the  appreciation  of  the  values  and  fuetigths  a«  (bewa 

^^  by  tiie  inflruriK-nts  invented  by  thofc  artjiis,  and  are  intend* 

^^^  for  the  ufe  of  fuch  as  have  been  in  the  habit  of  cm  ploy  i 

^^^^^  them  ;  the  latter  being  perhaps  infcrted  principally  on  accou 

^^^^P  of  the  ufe  of  Clark';;  inftrument  for  the  purpofcs  of  the  n 

venue. 

Ti>e  figures  on  the  line  marked  "  conccntraHon*  among] 
the  over-prooftt  indicate  the  diminution  in  volume  v;hich  tak 
place  on  reducing  the  given  compound  to  proof;  and  anion] 
the  under-proofs,  the  diminution  which  takes  place  on  reducii 
prool-fpirit  to  that  ilrength.     This  mofl  in  the  tirft  cafe  be  di 
dueled  from  the  quantity  marked  on  Atkins*sline  (CJ,  in  order 
to  obtain  the  accurate  per  centage  according  lo  the  eftiiuati^ 
of  commercial  men.     For  inQance,  BO  over-proof  on  Atkii 
line  indicates  that  If  lo  100  parts  of  fpirit  of  the  Hrength  wl 
anfwers  to  this  divifion,  we  add  60  of  water,  wc  (hall 
proof-fpirit,  of  which,  however,  the  quantity  will  be  only  1 
parts ;  the  concentration  or  diminution  of  bulk  by  mixture 
ing  3  parts.     With  regard  to  the  fpirit  which  is  under-proof, 
the  figures  on  tlie  concentration  line  indicate  the  diminution  of 
volume  in  pints  for  every  tOO  gallons  of  the  mixture;  if,  i^ 
inAance,  70  gallons  of  proof-fpirit  be  combined  with  30 
w«iter,  we  get  a  compound  whofe  ftrength  is  that  which 
marked  on  the  line  C,  30  under  proof;  but  the  concentratt( 
being  feven  pints  we  fliall  get  only  99|  gallons. 
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"When  Ihe  hydrometer  h  intended  only  for  fpirUuous  com-  A]splica]»re  t» 
pounds,  the  wtighls  are  appifed  liiigly  a^  beforc-mentiuned  :  *^^**^*fj^J^. 
if,  however,  in  addition  to  the  weight  No.  4,  the  otiiers  are  doubly- 
fucceilively  applied,  it  becomes  applicable  to  the  examination 
of  worts  and  other  liquors,  whofe  fpecific  gravities  are  from 
1.000  to  i.109,  or,   in  the  language  of  the  brewery,  up  to  Spec  gr. 
4a  lbs.  per  barrel  heavier  than  water.     In  this  calc  the  oUier  <^y  jj^j^  pcf*b«^ 
three  iides  of  the  ftem  are  alfo  graduated,  and  anotlnfr  nilerel* 
with  an  ivory  fltder>  carrying  a  therm oinetrical  fcale  for  com-  f^^  ^  brewcjyJ 
paring  worts  at  different  temperatures,  i^  includtr  J  iii  the  cale 
with  the  inliruraent. 

-  The  VkTiter  of  this  paper  having  made  a  confiderable  number 
ofexperiraenls  with  this  inArument,  on  the  fpecific  gravities  of 
a  variety  of  fpirituousj  liquors,  had  originally  intended  to  have 
given  their  refu It -t;  but  it  has  already  run  to  fuch  a  lengthy  that 
tliey  muft  be  deferred  to  a  future*  communication.    Th«error*»  Errori  In  refutti 
even  including  thoftf  which  muft  necefliirily  arife  from  the  va-^'J'^y  ^J^*^^*  V^ 
riou^  temperatures  of  the  compounds,  and  the  different  q u an ti- facility  ofute 
lies  ot  foreign  matters  with  which  thefe  duid:»,  in  an  jtnpur«  ^fjy"*^*"^* 
Hate,  may  be  fuppoft-d  to  be  charged j.  appear  to  fall  witliin 
very  narrow  limits ;  and  the  extreme  facility  and  expedition 
with  which  it  rciolves  the  qucfiions  to  the  folutioo  ot  which  it 
.  ns  applicable,  cannot  tkil  to  render  it  very  highly  valuabic  to 
thole  for  whofe  pujpoLes  it  is  principally  iii(6iidc4« 
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Jit  Examhutthn  of  Sig,  Volta's  Experiments  which  he  calls 
/ttndumaiiidt  and  upon  which  hu  Theory  of  Gaivanifm  rtjU ; 
mth  u  IkJhipUon  t}fa  very  faijlblc  Ekdriad  Cvndtfifcr,  and 
an  Explaualion  of  the  Jdion  af  the  EitBric  Fitiid  in  the 
Calvattic  Infirumcnt,  By  John  CurMUEaxsoN,  PhUo* 
Jbphictd  bifirwntnt  Maker,  No,  54,  Pakiid  Street,  Landutu 
Commwucidted  by  ike  ^hithor^ 

In  Vol.  L  8vo,  page  136,  paragraph  three,  of  l^'i^  JoiU'i^a^  the  contVa^or 
Sfg.  Vol  fa  affirm  ^r  *'  If  two  infulatcddifcs,  one  of  copper  andinfubtcd  difoof 
"  the  other  zinc,  be  applied  togeUier  for  a  moment  and  then  J^Pf  V^^^'^^'^^j^ 
"  fcparatcd,  the  zinc  will  be  pofitive  and  copper  negative." io  the  rinc,  and 
I   have  always  had  the  fame  refult,  but  forac  times  much  ^ '^'' "*  ^'^^ 

1  copper* 

weaker  than  at  otljcrs.  Succcedi* 

Pag« 
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and  line  joine<l 


ton^nUr,  and 
diFord  —  cL  ia 
thit  kH. 

Did  not  prodtice 
.  m^  el.  tnit  4>  tU 


Page  J 37,  in  the  laft  paragraph,  it  ts  faid,  "  If  a  piece  of 

zinc  to  which  is  ioined  a  piece  of  copper,  and  the  zinc  heldl 
»nd  ihc  copper  to  ''.  \  ,    ,  j    * 

touch  4  line       '*  oy  two  nngers  or  in  any  other  manner,  and  the  copper  xnad< 
"  to  loach  the  fopenor  difc  of  the  condenfer^  which  is  zitiej 
"  while  the  infcrtor  is  in  communication  with  the  ground^ 
•'  moment  afterwards  raifiog  the  upper  difc  in  the  air,  it  wU 
•'  be  negatively  eledrified*"    This  I  have  always  found  ' 
contrary,  i,  €,  pofitivt, 
Zxpt.  of  «nc  pj^g^  138^  paragraph  three,  it  is  alfofaid,  *'  If  the  fuperio 

ptt  condenier,  '*  ^'**^  ^^  ^^^  condcnler  be  copper,  and  a  piece  of  zinc  be  jm 
and  affording  no  •'  to  toiich  it  immediately  without  any  intervening  fub(laiice« 
••  nothing  will  be  obtained,  becaufe  the  zinc  being  then  in 
"  contact  at  the  two  oppulile  ends  with  copper  and  copper, 
"  tWQ  equal  forces  act  in  oppoiite  dtre^ions,  and  by  thi 
Did  notrucceed."  means  deltroy  or  counterbalance  each  other,**  If  the  ftip 
rjor  dilc  was  copper,  I  always  found  it  negative,  and  if  il 
zinc  touched  by  a  piece  of  copper,  it  was  pofitive ;  both  coi 
irary  to  Sig.  Volta'js  afTcrtion. 

We  iind  then  that  only  one  experiment  outrrfthrecfoccecdi 
which  he  calls  fundamental,  upon  which  his  theory  of  galvan« 
ifm  is  founded, 

Knowing  Sig,  Volta's  abilities  both  as  r.  philofopherandexi 
pcrimentalili,  I  own  I  menfion  the  refult  of  the  foregoing  CX' 
I        '"*"  '*'  pefiments  {though  it  is  after  numerous  repetitions)  with  much 

^^L  difhdence^  but  the  experiments  are  ^o  fimpte,  that  it  is  almofl 

^^^^^  impoffible  that  I  can  have  erred 

^^^^K  By  reafoning  upon  the  phenomena,  when  copper  and  mn\ 

^^^^K  are  made  to  touch  each  other,  it  becomes  ealiJy  explicable  by 

^^^^B  the  otd  known  laws  of  ele^rictty. 


TKc  foregoing 
cxpti#  were 
•fcok  repta^ted. 


EXPLANATION, 


:4 

b 

t 

4 


Xxplanadon.  In  the  firft  experiment,  where  zinc  and  copper  are  made 

in  ex pt.  I.  cither  ^Q  (oQch  each  other,  we  find,  on  feparalion,  that  the  zinc  ha« 
or  thr  copper «-  Qcquired  a  greater  thare  of  eie6tric  fluid  than  it  had  before  the 
f^ed  the  ciea.  louch,  and  the  copper  lefs,  by  virtue  of  their  mutual  a^ion  upon 
iijjxcmci>n  "gach  other  when  in  contatl.  So  thai  the  zinc  muft  have  either 
atlracied  the  cleftric  fluid  out  of  the  copper,  or  the  copper  muft 
have  repelled  it  from  itfelf  into  the  zinc ;  and  that  the  fir  ft  is 
tlie  true  caufe  may  be  proved  by  connecling  the  copper  difa 
with  condudors,  and  then  touching  it  by  the  infulated  £in^ 
which  will  be  found,  on  feparatton,  to  be  much  more  ilrongl* 
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]io(ttive  Uian  when  the  copper  was  iufulatcd.     For  whatever  The  cffca  U 

quanttly  of  ckdlric  fluid  may  be  drawn  out  of  the  copper  by  tlie  rt">n^cf  when 
zinc,  IS  recovered  by  its  being  in  connection  witn  continued  inf^fatcd  ind 
condudors ;  whereas,  if  it  had  been  repelled  from  the  copper  '«*«  w*^"^"  t^c 
into  the  zinc,  it  mult  be  Wronger  w^hcn  infalated,  becauie  when  jniTbtcd'^"^  * 
infulated,  the  copper  has  no  other  body  but  the  zinc  to  receive  hence  the  tine 
that  which  it  repels  from  it;  and  when  not  infulaled,  ^^'*^^y '^ffraff,^^^^ 
other  conductor  with  which  it  is  conneded  lakes  a  part  in  pro- 
portion to  their  condufling  property.  As  the  zinc  difc  is  tbund 
to  be  much  ilrongcr  when  the  copper  difc  is  not  initiated,  I 
conclude  that  zinc  has  the  properl)"  of  attracting  tlie  eleClric 
^Liid  outofcopper  when  tliej^  are  In  conta^l. 

In  regard  to  the  fecoud  experinicnt,  where  the  zinc  h  found  ?"  ^^P^*  I'*  ^*»« 
to  be  much  more  ftrongly  potiiive  tliaii  in  thdiifl,  is  clear  from  aiucincreiTc* 
what  I  have  already  faid,  «•  <r.  becaufe  the  copper  thlc  is  nottbetffc^. 
infutated,  but  is  free  to  a^  as  iheir  mutual  action  upon  each 
other  may  require. 

In  tJje  third  experiment.  In  which  no  effeO  fliould  foUow  Estpt.  Ill*  Tin 
(according  toSig*  Volta),  the  zinc  was  found  to  be  as  flrongJy  ^^/  J^^lf  *^ 
cleOrified  ai>  in  the  lall  experiment.     Neither  the  zinc  nor  the  the  refpeflivc 
copper  being  coraplelel)  infulated,  thej  arc  at  liberty  lo  aft  di*d  f**""™!!^* 
upon  each  other  as  their  mutual  contact  direds;  the  zinc  at  iajjl^, 
liberty  lo  attra^  and  the  copper  to  give,  wliich  is  in  no  wife 
repugnant  to  the  old  laws  of  eledricity. 

How  Sig.  Volta  could  be  led  fo  fuch  erroneous  conclufions  Slg.  Volta  top- 
is not  eafy  to  underfland,  unlef^  he  was  deceived  by  the  con-  P^'"^^  ^^  ^^^'j. 
oenfers  he  made  ufe  of,     "  To  render  that  feeble  elediricity  hii  iwr«i/*<^*w^- 
*'  ienfible  and  manifeil,  he  recommends  flat  metallic  plates  co«^'^*' 
*  *  vered  w  i  th  a  11  i  gh  t  lay  er  o  f  feal  ing  wax  or  1  ac  var  n  i  ll » /  *  w  h  ich 
I  was  not  a  little  furprifed  at,  becaufe  I  have  always  found 
fuch  condenfers  very  equivocal  m  iheir  refults,  and  (hew  differ- 
ent figns  without  any  variation  or  obvious  caufe,  or  at  lead 
fuch  as  I  was  unable  todctefl.     They  are  more  eafily  excited 
by  a  negative  power  tlian  by  apolitive  one,  and  retain  it  much 
more  tenacioufly  ;  and  hence,  when  diey  happen  by  any  means 
to  be  ftrongly  eledrihed  by  a  negative  power,  it  is  almoli  iui- 
poliible  to  difcharge  them  of  it,  fo  a*  lo  be  fit  to  proceed  on 
immediately  with  experiments  that  require  nice  invelligation* 

Since  the  invention  of  the  galvanic  inl^rumenti  various  dec-  Mr  John  I 
tromelertij  condenfers,  doublers,  multiphers,   &c.  &tc,  have  thj^tondwifcrl 
been  ufed  to  intefiigate  its  cledrical  properties,  all  of  which 
-     ^  appear 


4 


/olufop^^l 
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appear  to  roe  to  be  much  inferior  to  one  conrtru6<>'t  in  l>»cycar 
1796,  by  Mr.  John  Read,  an  ingemotis  elc£lncian  at  fCnighlf- 
bridge ;  but  as  he  invented  it  near  the  tixne  of  hm  retiring  titiot 
bufjuels,  he  did  not  publiAi  it,  cjonfequently  it  is  ktiown  but  by' 
very  few  elc^ricians.  I  have  found  it  of  great  ufe  not  only  in  gal* 
vanifm,  but  in  all  experiments  wherein  fmall  quantities  of  elec^S 
tricity  are  to  be  niade  evident ;  aiid  I  doubt  not  but  that  it  wiU  ^ 
be  confidered  as  a  valuable  acquitition  by  elcciricianj.     1  have 
found  it  capable  of  rendering  much  fmaller  quanliiies  fenliblo  M 
than  any  other  iut'rrunient.     By  this  jnflrument  we  are  able  to  V 
learn  the  pofitive  and  negative  fide*;  of  only  oi^  piece  ofzmt, 
copper,  and  ti-et  clotJt;  and  I  ha^'e  not  heard  that  it  has  been 
done  by  any  other  inftrument  lefs  than  with  a  feries  of  twenty*, 

A  Dt/hiption  and  Vfi  of  .^fr,  j?«irf*f  cmqmuttd  EkHHcat 

Cnndenjer, 
Fig.  1.  plate  XVL  rcprefcnts  a  vertical  fe^icm  of  the  largli 
lte*d'i  can*       condenfer  :  a  a  is  a  round  flat  plate  of  brAfs  of  about  eight 
deafer.  inches,  f^anding  intulated  upon  a  wooden  foot  ij ;  ^  Ji  is  a  hoU 

low  brafs  cylintler,  and///  is  a  folid  flkk  of  glafs,  with  a  brafi 
mounting  at/,  to  which  the  plate  aab  fixed  ;  hb  h  another 
plate  of  brafs  foraewhat  Icls  in  diameter,  and  has  a  round  hole 
in  the  middle  of  about  two  inches  diameter ;  r  <f  is  a  boHoir 
eone  fixed  to  A  &  at  r  c;  deha  hollow  braf*  cylinder  fixed  Id 
the  cone  at  d,  and  made  Lo  flide  up  and  down  upon  the  cylin* 
der  gh;  i  is  a  milled  head-fcrew  which  holds  b  b  fiifl  when  it 
is  at  its  proper  diftance  from  tt  a,  where  a  flop  is  made  for  that 
purpofe;  when  i  is  loofe,  b  h  falls  down  by  its  own  weight, 
and  refls  upon  the  foot  j^. 
Alttrei  by  the  The  above  is  the  original  conftruflbn,  which  I  found  more 
•utiior.  complex  and  lefs  portable  than  1  could  wilb ;  for  which  reafoni 

I  make  them  in  the  following  manner ;  and  fixing  the  con 
denfxiig  plates  in  a  vertical  pofition  inlUad  of  horizontal,  it  hi 
all  the  advantages,  is  more  fimple,  and  perfe^ly  portable,  am 
I  have  no  doubt  will  meet  with  the  approbation  of  Mr,  R^ 
himfelf. 

Dtfaiplion  qfih^  improved  Condenjir, 
BcfeHptioi!  of         Fig.  2  reprefenls  a  veflical  fe€lbn  of  the  large  condenf«< 
*^^™PJ^'*^      {landing  edge  wife  to  the  eye:  aa  and  ^  ^  are  two  flat  round 

*  Bennetts  cltflromct«r  alone  Jhew«d  the  flate  of  40  pairs.     See 
Van  Manunin  Fhilof.  Jounisd^  oltava»  L  ni,«*<N* 


.    br;^ 
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fcrafs  plates  of  about  fix  indies ;  c  is  a  glafs  cylinder  fixed  at 

■  on«!  end  Into  a  wooden  foot  d;  e  is  a  brafs  ball,  and  moanting 

■  at  the  other  end  to  which  the  plate  h h  is  fcrcwed  fell  j  /is  a 
brafs  wire  with  a  joint  at  its  lower  end,  and  at  the  other  end  a 
ball  to  wliich  the  plate  a  a  is  fcrewed^  itatidmg  parallel  to  b  h. 
By  mean'*  of  the  joint,  tlie  plate  ua  may  be  moved  back  in  the 
ifituation  of  the  dotted  outline  a^.  The  jfiint  lias  a  fhonlder 
which  flops  tlie  p!ate  a  o,  and  keeps  it  at  its  proper  diftance 
from  h  b. 

Fig.  3  is  the  common  gold-leaf  ele^rometsr,  with  an  addi- BeAnet'sel€£lfo- 
tion  of  two  vertical  brafs  plates  of  about  if  inch  in  diameter;  ^^JJJ^^  * 
one  is  fcrewed  fat!  to  die  bralV  rooanting  at  tlie  top  ofthc  elec- 
tro meter,  and  the  other  lo  a  wife  which  has  a  joint  fi>bed  to  the 
loot  ot  the  eletlromcter^  by  which  it  moveable,  and  h  fet 
dther  parallel  and  at  a  proper  diHance  ^oxn  the  other  plate, 
the  joint  being  furnifbed  with  a  fiop  for  that  purpofe,  or  may 
be  moved  backwards  in  the  direfiion  ofga,  fig.  2  :  /  is  abrafi 
cup  with  a  Oiank  at  the  bollom,  which  fcrevvs  into  a  hole  in 
Uic  top  of  r,  fig.  Q,  ferving  to  examine  the  ftate  of  eledricity 
ejccited  by  dropping  of  metals,  &c« ;  m  h  a  Aide  co\  ered  witli 
tinfoil,  which  fcrews  into  the  hole  at  e,  to  examine  the  elefhi- 
city  of  the  atmofphere  ;  n  i^  a  brafs  wire  jointed  at  o,  with  a 
fiiank,  which  can  alfo  be  fcrewed  into  e  when  required,  or  into 
the  top  of  the  gold  leaf  eleSrometer,  fig,  S.  Thefe  two  in- 
11  rum  cots,  fig.  2  and  3,  are  ufed  feparately  or  combined,  as 
the  nature  of  the  experiment  may  require.  When  the  experi- 
ment  requires  the  aid  of  both  condenfers,  they  are  combined, 
as  is  reprcfented  fig.  4,  the  two  fixed  plates  Handing  towards 
the  eye.  The  fixed  plate  ot  the  large  condenfer  has  a  fmaJl 
brafs  pin  at  one  fide,  which,  when  the  inltruments  are  ufed 
together,  mu(l  touch  the  fixed  condenfing  pbte  of  the  gold-leaf 
dcfirometer  ♦, 

T»£    METHOD    OF    USING    THE    DOUBLE    ELECTRICAL 
CONDENSER. 

Tojhcsff  iJis  EUHric  Fiuid  excited  by  Efit-vcjltncc,  &c. 
Screw  /  into  the  top  of  the  ball^  of  the  large  condenfer,  and  0fe  of  tlie  i 
fct  tberuin  a  china  or  glafs  cup  with  proper  ingredients  tor  that  Toa"**^ 

J*%  Inftead  of  gold  Iwf  Mr,  Read  ufeivery  fine  fibretof  flax,  which  ^1^^^^/^ 
ht  thinks  more  fcnrble  than  gold  leaf;  but  thfy  arc  very  difficult  to  &c* 
be  fcen,  and  more  eafdy  deranged.  If  gold  Itaf  b<  properly  managed, 

I  think  it  prcfenblt,— C* 

^  purpofc; 
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purpofc ;  then  join  the  two  inftrQinents  as  in  fig,  4»  Wlifk  tKi 
effervcfccnce  is  going  on>  turn  back  the  moveable  pikteof  t 
large  condenfer  into  the  pofuion  of  the  dotted  line,  Bg, 
taking  care  not  to  touch  tlie  fixed  piatc;  then  if  the  excke 
eledlricity  be  very  ftrong,  the  gold  leaf  will  diverge;  but  if  no 
ju{l  move  the  cle^rometer  fo  that  it  rs  quite  free  from  tJie  piil 
turn  back  its  moveable  plate,  and  if  a  fufficient  quantity 
eledlric  fluid  be  exciledi  thegoM  leaf  will  diverge. 

To  Jhcw  if  there  Ae  an^  ftnftbic  Quantity  qf  Electric  fluid  in  1 
Jtmofpficre, 

Screw  tlie  ftick  m  Into  t  of  the  large  condenfer ;  a  conw 
ent  place  being  chofen  not  much  furrounded  by  buildings  k 
trecs^  fct  the  inllrunients  combined  as  in  the  lail  experime 
and  proceed  in  the  fame  manner. 

Method  qf  appljfing  (he  combined  Condenjen  to  the  Galvanic 
Infirument. 

MetKodof  ap-         Screw  the  Qiort  end  of  no  into  e  oi  the  large  condea^ 

dcnferto  the  gal-  P^^^^  (^^^  inftruments  being  combined  as  in  the  former  exp 

«aniG  inflfu-       ments);  bend  the  end  downwards,  at  fuch  adifhince  li 

"''"^  table,  or  whatever  it  may  iland  upon,  that  the  two  pieces  i 

metal,  zinc  and  copper,  as  at  n,  can  be  put  under  it,  and  drav 

away  from  under  it  again,  without  its  touching  the  tabic  whe 

the  metal  is  drawn  away.     Take  two  pieces  of  metal,  zia 

and  copper,  about  the  fize  of  half  a  crown  or  upwards,  cith^ 

feparate  or  foldcred  together,  with  their  flat  fides  in  contafi 

and  pulb  (hem  under  the  end  n  of  o  n,    j^lter  remaining  a  fho 

fpace  of  time,  a  quarter  or  half  a  minute,  draw  them  away  fro 

under  the  point,  and  take  notice  tliat  the  point  does  not  touc 

the  table,  or  any  other  condii£tor ;  tiieii  turn  back  the  move 

plate  ot  the  large  condenfer ;  move  the  eledrometer  fo  that  iti 

plate  (hali  no  longer  touch  the  pin  of  tlie  large  plate,  and  then 

III rn  its  moveable  pbte  back;  tlie  gold  leaf  will  remain  undif- 

turbed. 

Iteflncity  from      Turn  Up  the  condenfiiig  plates  to  their  firft  pofition ;  place 

the  gahintfm of  the  two  rnflrumcnts  together  as  before,  taking  particular  care 

ajn^  c  [Mir  o      ^^^^^  ^^^  d^^  plate  of  the  eleflrometer  condenfer  touches  tlie 

pin  prfK'eedlng  from  the  large  plate.     Lay  upon  the  pieces  of 

metal  before  ufed,  a  piece  of  woollen  clotli  well  foakcd  in  a  fo* 

lul:on  of  murbte  of  ammonia,  or  any  other  menAruum  com^ 

mod/ 


tnonly  ufed  for  the  galvanic  experiments  either  upon  the  zinc 
QT  the  copper,  and  pii0i  them  under  the  point  ofn  again.  Prcfs 
the  point  down  upon  Uiem,  that  it  may  be  perfedly  in  contact ; 
After  they  have  remained  the  time  before-mentioned,  draw  the 
metals  away,  and  fcparate  or  turn  back  the  large  condenltr 
plate,  and  alfo  tiie  fma!I  one,  after  feparating  it  from  the  pin  of 
the  large  one,  and  immediately  the  gold  leaf  will  diverge.  If 
the  zinc  was  the  upperroofl,  then  the  gold  leaf  will  diverge 
wilh  pofitive  electricity ;  but  if  it  was  underneath,  the  gold  leaf 
will  diverge  with  negative  eleclricity.  It  makes  no  difference 
in  the  general  effcfl,  upon  which  metal  the  wet  cloth  was  laid  | 
or  whether  two  pieces  of  cloth  w^ere  ufed,  one  under  the  metaU 
and  the  other  above ;  or  only  one  either  above  the  metals  or 
under  them.  But  if  the  clolh  be  only  laid  upon  the  copper  and 
not  upon  the  zinc,  the  eledric  fluid  brought  into  aflion  will  be 
fo  weak,  that  the  combined  infirument  can  hardly  Ibew  it;  if 
laid  upon  zinc,  the  divergency  wiJl  be  about  ^  of  an  indi; 
fometimea  more  and  fomelimes  lefs  *, 

By  refieding  on  this  phenomenon  I  found  the  following  ex- 
planation^ without  having  recourfe  to  any  new  hypothefis. 

Eipkmiiofi  of  the  A6^lon  qfthc  Ek&rk  fhdd  in  the  Caivumc 
When  flat  pieces  of  zinc  and  copper  are  laid  in  conta^,  the  Expttntdon  of 
zinc  becomes  poiitive  and  the  copper  negative  at  the  moment  zitkcmAo^^'^ 
of  the  touch ;  and  while  they  remain  in  conta^,  the  elii^ric  in  contid  irrlve 
fluid  contained  m  them  both  is  perfeaiy  in  equilibrio.     The '*/"T-"'*'''"° 
copper  has  given  and  the  zmc  has  received  iuch  a  quantity  ol  the  fine  <f  ud 
cleftric  fluid  as  their  mutual  adion  upon  each  other  required ;  ^  ^ofpcf  — - 
and  in  confequence  of  this  property,  they  prcfent  a  mutual  re- 
finance to  any  further  change  being  produced  upon  them.     If  Chemical  ^aioa 

%,  .         .11         1  .'-     i-1       r    .  »     liters  the  dec- 

then  any  menliruuui  be  added  to  the  oppolite  hde  ol  the  metals,  tricai  property  of 

capable  of  producing  a  change  in  their  metallic  property  (fuch  ^^*^  P»ft  of  the 
as  the  fluid  contained  in  the  wet  cloth),  a  change  in  their  elcc-  tt^^,  pjice! 
Ijrical  properly  mufl  of  courfe  follow.  But  as  this  change  in 
the  metaljjc  property  is  only  fuperficial,  it  will  only  be  there 
that  its  eledric  property  is  changed.  The  other  parts  of  the 
two  metals  inconla^  will  remain  unaltered,  and  maintain  their 
property  of  reilllance.     The  change  produced  by  the  aflion  of 

♦  When  the  atmofphcre  it  in  a  farowrabk  fbtc*  In  thii  ai  well  it 
all  other  experimentt  where  fo  fmall  quantttici  art  to  be  midtevi* 
4entf  the  atmofpherc  hai  great  mfiaenee. 
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Thii  change  i$  the  menftnium,  with  rcfpefl  to  ih  electrical  property  opoo  ll 
*f^*^  fif^P^!  p3^  ^^b  ^  ^^  »"^^l  whereon  it  has  aacd*  h  eKa&lj  the  n?- 
tere  to  the  etec-  ^'crfe  of  that  of  the  parts  not  aCled  upon,  Tht^  pait  of  tht 
trie  ftaceof  the  ^inc  thu«  afied  upon,  maft  confeqtiently  be  difpofeJ  to  throw 
and  thei«rbi«  '  off  its  ele^fc  fluid,  and  vr^uld  give  to  Uwt  part  of  the  r 
prq^ucci  elearic  which  by  a  like  a^ion  is  difpofed  to  abfodj  it)  To  thai  the 
AiH^^  oppTaie  '^^^^^  **^  *^*^  furfaces  aded  upon  vroM  unite  and  ccmnterl 
to  thofc  o(  the  lance  each  other  imperceptibly)  if  it  were  not  oppoied 
^iTdoaoi  ^^  ^*'*  exifting  property  and  rautnal  action  of  tfie  t'.vo  nn 
pfi  from  tiDc  to  In  their  parts  not  a^ed  upon  by  the  menilruQiQ ;  hence  it 
copper  thT9tigh  j^j^j^  11,^1  ^^^  ele<5tric  fluid  i^  propelled  forwards  froro  the  n\ 
Wcome  qaief-  through  the  menjiruum  to  the  next  adjoining  copper  in  the  pile  , 
ccnti  but  from  ^  trough  ;  but  tht^i  x^n  only  happen  ia  a  progrt^ve  manno^H 
Thwrb  t^f^y»  ^^  account  of  the  menftraum  being  an  impcrtti^  tonda^ti^fl 
tbis  paflige  be-   which  appears  to  be  an  indifpcnfible  condition  to  the  m;itntaifi* 

m^tl  ^-   '""S  *"y  ^^^^f^»^  intenfity. 

%*niccurtcoi:         The  ftiock  or  fenfation  feltDn  touching  the  two  oppol 
Iv^'^bec^^c  ^"^^  of  the  galvanic  inflruraent,  depends  upon  the  menArai 
Hutd  cannot  pe?-  together  with  the  refining  property  of  the  two  meta!^  in  a 
fta)ycofi^^&     tad.     The  fluid  mud  be  adequalely  pr(*portioned  between 
faftasit  it  cztri-  ^^g  ^^  electnc  and  a  perfe^  conduaor.     It  it  were  a  p€fn!cl 
«»ted.  conduftor,  the  eleflric  fluid  would  pafs  from  tlie  zinc  thn 

The  fliock  frafrt  the  mcnflruum  to  tlie  next  adjoining  copper,  as  qutc):  as 
h^^Af^tnai'   given  off  by  the  altered  part  of  the  zinc;  no  accumubi 
sliced.  would  enfue,  and  conrequeatty  nu  Icnfation  of  fhock  or 

charge  would  be  perceived.  If  it  were  an  elc6tnc,  the  ej< 
fluid  given  off  by  the  altered  zinc  would  be  ftopped,  and 
late  till  it  becorae  poflefled  of  fuflicient  force  to  overcome 
mutual  refinance  of  the  two  metals  in  contact,  and  pafs  throi 
by  a  reverfe  motion  to  the  copper ;  confequently  no  fenial 
would  be  fell  by  forming  a  communication  between   tlie  I 
oppofite  ends.     For  though  there  would  be  an  accumubti< 
yet  it  cannot  be  united  fo  a>  to  aft  in  concert  with  that  of 
other  combined  metals  j  being  fhut  olfby  theinterpofedcleftric 
menliruum,  and  too  feeble  of  itfelf  to  affect  our  fetifes, 


»ofit^^ 

"1 


Short  hiftory  of 
inftrumentt  tot 
Acwiag  minute 
^uandbet  of 


I 


ANNOTATION.     W,  N. 

At  page  3^5,  vol,  L  of  the  quarto  feries  of  this  Journal, 
outUne  i^  given  of  the  hiilory  of  all  tbe  inilrumentgfor  ihewtng 
or  meafuring  minute  quantities  of  ele^ricity*  with  a  tialement 
oi  tiicir  advantages  and  dele^.   With  regard  to  the  condeofet 

difcoveied 
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difcotered  by  Volta  in  1780  *,  an<l  ufed  for  atraofpheric  e!ec* 
tricity  and  in  the  ^and  difcovery  af  llie  ck'€liidty  produccjd 
by  chemical  clianges  it  wa.s  applied  very  early  by  Cavallo  in 
tht  coiapound  formj  that  i*  to  Iliy,  by  charging  a  fmaller  in- 
ftmment  with  ihe  contents  of  a  larger.  Mr,  Beiinet  h^ifore 
1787  f,  added  the  condenfcr  to  his  detlroni^ter,  and  invented 
ihe  method  called  oubling,  which  had  belbre  been  uted  with 
the  ele^rophore  by  Lichtetiberg  i  and  Khiicock  5-  Our  elec» 
triciatis,  parttcuhirly  Mr.  Cavallo  and  Mr,  Bcnnet,  were  at 
this  time  fully  aware  of  the  fpontaneoas  eleflricity  of  th© 
doubler,  and  the  evils  to  be  apprehended  iVom  the  vannlli  and 
the  a^tial  centals.  I  think  it  wa*  Mr.  Cavallo  who  fubfti-* 
tutcd  fmall  knobs  o(  fcahng  wax  in/lead  of  varniih,  which  I 
favv  adopted  in  a  mechaniciil  doubler  by  Dr*  Darwin  in  1787  | 
and  in  the  year  I78S  I  communicated  to  the  Royal  Society  |[ 
Ihe  revolving  doubter,  in  which  the  plates  approach  and  re* 
cede  without  touching  j  and  foon  afterwards  1  made  the  fpin- 
ningindrumenl,  confiliingofacondenferand  anclcflrical  well. 
In  the  fame  year  Mr.  Cavallo  publirticd  **  hi*^  coUtBvr  of  elec- 
tricity,  whtch  is  a  condcnfcr  havrni^  two  uninfuiated  p]ates« 
which  feparate  like  plate  u,  fig.  2,  on  eacli  fide  of  b^  without 
contaft;  and  in  the  third  vol.  of  his  '*  Complete  Treatife  oa 
*'  Elcftricily.**  1795,  he  deft  ribes  his  wiu/rip/ier,  which  con fi A » 
of  two  condenfers,  equally  pcrfe^;  one  of  which  is  made  lo 
charge  the  other  by  repeated  altenia lions  of  the  compedfating 
plate. 

The  above  fliort  (ketch  wilt  enable  the  reader  to  afcertatnta 
what  extent  the  ingenious  contrivers  of  the  frvArumciUa  in 
plate  XV,  have  availed  tliemfelves  of  the  labours  of  former 
Operators, 

^  Journal  de  Phytique  for  May  and  Auguft  lIKt  M)4  PHilt 
TrarrCLXXU.  p.  237. 

t  Phil.  Tranf  LXXII.  p,  32. 
I  Journal  dcPhyf.  Jan.  1780,  p.3(l« 
S  PhiLTranf.LXVIU.  p.  102^. 
n  Phil.  Trjinf.  LXXVin. 
*»  Phil.  Tranf.  LXXVIH, 
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SOO  OBlttVATteWt  0«  TUS    TKIMOUTr. 


XV. 

O^tTvati&m  0n  th^  Phojphorefctncc  of  ih(  Tr€mdk€^  and  ^  the 
adcarctfui  Fk(}JphaU  of  fiom  Solution ,  ktmwt^  by  ike  Name  vf 
D*}hmit,  %  /¥«  Le  CoMX£  de  Bouilnonv  W/uw  <^  ikt 
B^jfol  and  Lifui&an  Sodctiu^     Tran/Mtd  fnmt  the  Original  | 

commiLfiimttd  b^  the  Jutftor.  m  j 

pKnfpho-     J;  EW  rcfcardyes  have  yet  been  made  concerning  the  phofl 
wJ^l*  ha»  bera  phonrfcence  of  the  bodies  of  the  minf^rml  kingdom*     No  Gais- 
Jittjc  in^diicii     factory  explanation  has  yi*t  been  given  of  tiiis  pbenmaeiMiffi, 
*^  though  tiiii  knowledge  would  undoubtedly  throw  new  light 

upon  the  (iudy  of  minerals^  ajrd  prove  a  great  acqtiiftiion  to 
natuml  pbilofophy  and  chemtjlry.  ^ 

The  m^uNli  ©f  This  propyriy  of  emitting  light,  which  daily  obfervatioit  " 
S'frialon'^  **  fliews  to  belong  to  many  more  minerals  than  had  Jbrmerly  beeJt 
by  huL  '  (iifpcded,  requires  pajiicular  raanagement*  In  fome  foffii*, 
fucii  as  quartZj  blende,  corundum,  &c»  &£C^  it  becomc^s  (tm^ 
fibfe  onJ)  by  friflbn.  In  other*  it  exhibits  itfelf  only  w  hen  the 
mineral  k  placed  upon  a  red  hot  coal,  or  upon  any  other  body 
healed  to  a  finiflar  temperature.  Tlsis  is  the  cafe  with  tJie 
carbonate  of  flrontianj,  of  barytes,  &c.  In  others  agaiD«  the 
phofphorefcence  is  developed  both  by  fridion  and  by  beat,  at 
13  the  cafe  with  the  phofphate«  and  fluates  of  lime,  as  well  as 
with  a  great  number  of  carbonates  of  the  fame  earth,  particu- 
larly thofe  of  a  brown  or  yellowiAi  colour. 

Thefe  fa6ts  give  occafionfor  feveral  queilions,  the  folntionof 
which  would  be  extremely  interefting. 
Does  it  arife          Do  thefe  two  kinds  of  phofphorefcence  depend  upon  the 
frOTBcombined    famecaufe  ?  In  all  the  ftones  which  exhibit  them,  and  are  at 
the  fame  time  coloured,  the  colour  diminilhes  in  proportion  to 
the  difengagemcnt  of  the  phofphorefcence  by  tlie  adion  of 
heat :  and  when  they  ceafe  to  be  phofphorefcent,  they  at  the 
lame  time  intirely  ceafe  to  be  coloured.     Does  this  phenome- 
non proceed  from  the  difengagement  of  the  combined  or  inter- 
pofed  light  ?  Does  the  colour  in  thefe  Aones  always  belong,  in 
reality,  to  metallic  oxides,  particularly  thofe  of  iron?  May  it 
not  rather  belong  (imply  to  the  combined  light?  In  this  cafe, 
may  it  not  be  fuppofed  that  the  light  is  decompofed,  by  com- 
bining with  thefe  flones,  and  that  it  then  entered  into  their 
4  '(^unpofition 


compolitjoii  only  by  inrulated  rays,  or  by  combination  of  two 
or  more,  iind  not  the  whole  of  the  rays  ?  We  are,  however.  The  phofphwic 
enabled  to  make  an  obfervation  with  refpea  to  this  fubjea,  f^?[nliMtona 
namely  *  that  the fe  Hones  con rt an  I ly  exhibit  by  the  a^ion  ofof  cbc  fame  fp** 
heat,  a  phofphorefcence  of  the  fame  colour,  whatever  may  be  cici,  howcycr 
the  colour  of  their  proper  fubltance.     For  inltance,  tlie  fluates  be  coiouic4« 
of  lime  which  exhibit  the  tnoft  lively  and  variegated  colourSj^ 
conftanlly  give  a  light  inclining  to  the  violet,  with  the  fingle 
exception  of  the  Siberian  variety,  which  has  been  named  the 
Chlorophane,  and  which,  though  of  a  violet  colour,  gives  a 
phofphorefcence  of  a  beautiful  emerald  green.     In  others,  as 
in  fome  carbonates  of  lime,  in  thofe  of  barytes,  of  ilronlian, 
&c.   though  thefe  lloncs   are  perfectly  colourlefs,  the    phof- 
phorefcence is  conftantly  reddifh,  or  orange  yellow.     What 
may  be  the  caufe  of  lliefe  contrafts  ? 

In  fome  cafci  the  caufe  which  produces  the  phofphorefcence  It  may  t 

of  the  Hones  fcems  to  belong:  to  an  effential  part  of  llieir  fub*  ^^'^^  ap«niw- 
"  rent  ciufe,  ot 

ftance,  which  is  never  compleleiy  expelled  from  them.     This  from  fame  p^r- 

is  the  cjife  with  the  calcareous  fluates  and  phofphales,  See,  ^'^'^  ^*'"^«*^*x 

In  others  it  appears  to  be  purely  accidental  in  the  Hone,  and 

fhews  itfelf  only  in  a  certain  number  of  individuals  belonging 

to  the  fame  fpcclcs.     In  the  firtl  cafe,  this  property  ought  to 

be  indicated  amongil  the  fpecific  charaflers  of  the  (lone ;  in 

the  fecund,  it  cannot  ferve  as  character  of  the  fpecies,  but  can 

merely  be  ufed  to  defignate  one  of  its  varieties-     Such  is,  for 

example,  that  which  exifts  in  the  tremolite  and  in  the  dolomic, 

rcfpcclmg  which  1   intend  here  to  offer   fome  obfervatlonSt 

which  appear  to  roc  to  deferve  the  attention  of  mineralogiils, 

M.  dc  Sauffure  and  Profeifor  Blumenbach  were,  as  far  as  I  The  iremoltft  It 
know,  thefirft  who  obferved  the  two  kinds  of  phofphoref.  "^^'^  f  ??«• 
cence  in  the  tremolite  ;  and,  ft  nee  them,  alJ  the  works  of  mt-  refcmt, 
neralogy  have  placed  this  property  amongft  the  diflin^ivecha- 
raders  of  this  fionc.     Many  tremolites,  indeed,  are  endowed 
with  this  double  phofphorefcence  ;  but  this  is  by  no  means  the 
cafe  with  all,  nor  can  this  charafler  be  confidered  as  e(rential 
to  iti  nature. 

The  tremolite,  bnth  that  which  is  found  In  different  val lies  Thofe  whkh" 
of  Mount  St.  Gothard,  and  that  which  is  brought  to  us  from  a  *"  •  phofphof«f- 
great  number  of  other  places,  is  generally  inclofed  in  a  granu-  thcrafelv«  pbof. 
latcd  carbonate  of  limCi  the  grains  of  which  are  of  various  de-  phorcfcdu  ^  «n4 
grees  of  fij)cnd*s,  and  their  adhefion  tnorc  oi  hU  confiderable.  whcn*he jMfu* 

U  2  Among  »•  not  fhofphi. 
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Among  thefe  carbonates,  oflimei  which  ccmrtltutc  the  f^i)^ 

of  tlie  tremnlife,  and  \cry  frequcntiy  belong  to  l 

which  is  called  dolomie,  ;l  great  number  iir«  cnilo 

tJic  double  phorphorefceiice  j  but,  on  the  oUier  hand«  wc  I 

with  fevcra),  in  which  not  the  Oightdl  Ir^ice  of  this  proper 

ran  be  found,.     The  tremoUtcs  inclofcd   in    the  firft  part 

though  in  ratlicr  an  infuririr  degruc,  of  their  phofpliorvfccnc 

whcrcAi  thofe  which  arc  inclolcd  itj  a  i\on-phofphorefcent  ca 

bonate  of  lime  are  equally  void  of  Uiat  property. 

Tktt  the  phof-       From  the  very  firft  moment  when  I  obfervcd  this  fa6i,  it  ( 

rmTlnt^^oCttl^  C4irfcd  to  me,  that  the  phofphorclcencc  of  the  Uemolitc  mig^ 

cirboiiate  of       very  probably  proceed  merely  from  that  of  the  carbonate 

b'^^Tn' kT"*  **™*^'  ^^^^^  undoubtedly  is  interpofed  between   its  paxts. 

by  nitnc  acid,     therefore  fele<^ed  funic  cryilaU  timt  were  ijiclo fed  U\  phofphd 

which  deiiioycii  i-eicent  carbonate  of  lime,  and  after  havui^  fati<^fied   rayful 
ihe  luminous  o      •  .    .  * 

fuility,  that  they  were  themfelves  pliofpborefcent,  both  by  friclic 

;ind  by  the  a^ioii  of  heat,  I  digeiled  them  for  feme  time  in  ni- 
tric acid.  When  I  took  them  out,  tlicir  furface  was  pertV 
rated  with  fjnall  cavities,  occafioned  by  tlie  folution  of  the  por^ 
tlons  of  CiLcbonate  of  lime,  and  fntftion  was  then  incapable 
tnaking  theAi  difplay  the  flighted  phofphorefcent  b'ght, 
ilght,  however,  wa4  eii^ftted,  at  the  point  immcdJatelf  g 
^fter  ignition,  though  in  an  e?vtremely  weakened  degree.  |^| 
afterwards  reduced  ibme  of  the  fame  cryftals  to  a  coarfe  pow^^j 
der»  and  thi$  powder  having  remained  again  for  fome  time  in 
the  acid,  was  inliieJy  deprived  of  all  Us  phofphorefceot  pn 
[jcrty. 
IThii  quality  I  could  no  longer  doubt  that  the  carbonate  of  Iime»  intcr^ 

thcrtforc  belongs  pyf^cj  between  the  particles  of  the  trcmolite  was  the  real  cau 

to  the  vjinetyi      *^  ^  ... 

•rtd^cMit  the  rpc-  of  die  phofphorerccnce  of  this  fubJlance,  when  'tis  gangue  waj 

endowed  wiih  the  fame  property.     It  therefore  appeared 

me  to  be  at  the  fame  time  perfcQly  proved,  that  phofphorei 

cence  cannot  be  ranked  amongH  the  characters  of  the  fpectes 

in  this  fubftance^  and  Umt  it  ought  to  be  confidcred  merely 

diftirjdive  of  one  of  its  varieties, 

Whedier  the  A  new  doubt,  which  wa«  a  very  natural  confeqaence  of  flii 

lirgc  portion  of   obfervation,  now  prefented  itfelf.     Could  it  be  true,  that  the^ 

Emc  fiiJ  t>  cx;ft  ,.  1  »  ,      1         •,'     I  11  ,*  rt 

in  titmiilite  can    1"^*^  wluch  chemiks  ijave  reckoned  to  amount  to  -^^  amonglt 
be  rfmittcd  ill  if  iiie  conftitueni  parts  of  the  tremolite,  does  cjuft  in  it  in  fo 
«B9fTOi«  ^      large  a  proportion.     In  order,  ifpolfible,  to  fatisfy  thisdoul 
I  fele^ed  fome  cryftals  gf  non-phofphorefcent  treiiTOlitc,  whi 
Q  h; 


jpor^l 


fo 


tiad  only  an  argil lo-martiai  lublliincc  for  their  gangue,  and  re^ 
queilcd  Mr.  Chcnevix,  who  \m  alrcatly  rcixlered  fucti  ufefiul 
lervices  to  mineralugv,  to  examine  them  by  anal)  iis.  IJlkc- 
wife  gave  him  fomc  cryffaU  frniu  amoiigll  thofe  phofphoref* 
cent  ones  which  I  had  broken,  and  afterwards  deprived  of 
their  phofphorcfcence,  by  dl gelling  them  for  fome  lime  in 
nitric  acid. 

My  fufpicions  were  verified :  Mr.  Cheitevix  found  <m[y  -j%^  ProbibUhy  i 
of  Uim  in  each  of  thcfe  two  analyfes.  But  what  at  the  f'^'ii^  g^^'J^^^faeJ 
time  (Iruck  me^  u-as  that  the  trcmolite  taken  from  the  phof-  Ume  ot argil,  i« 
phorefcent  variety,  having  for  itsgatigue  a  carbonate  of  Itme  "f^'j^rv**** 
of  the  fpecic5  called  the  Uolomie,  which  h  likewife  phpfpho- 
rcfce^t,  but  whofe  calcareous  part  had  been  taken  away  by 
the  nitric  acid,  gave  by  analyiis  only  x^-^  of  argil,  whilfl  that 
which  was  taken  from  an  abfolutely  argillaceous  gangue  gave 
tVj  o^ '^^^  ^^"^^  ^^<'t^*  ^f^'  Klaproth  having  found  no  argi| 
at  all  in  Ihe  analyfis  which  he  had  before  made  of  this  fub- 
fbuice,  it  IS  probable  that  its  exigence  in  it,  like  that  of  the 
calcareous  carbonate,  proceeds  merely  from  its  iimple  intcr^ 
pofition. 

Thefe  two  obfervatkms  appeared  lo  pie  to  be  very  intcfeft-  Hence  It  U  of 

ing  to  tlie  ftudy  of  mineralogy,  cfpecially  to  that  part  of  it  c^l^'iS^iLi. 

which  relates  to  analyfis;  fince  it  fliews  with  what  care  the  tyfcs  of  any  mi* 

diemifl  ouffht  to  avoid  confiuindinz,  with  the  Ime  con^ituent  "="' /'>J*'^^**  **• 
o  oi  repeated  upon 

parts  of  a  fubftance,  thofc  which  are  foreign  to  it,  and  only  fpecimcns  takeA 
interpofed  between  its  parts.  It  ts  extremely  cqmmon  to  find  *''^'"  different 
the  parts  of  a  mineral,  even  in  the  ilate  of  cr)'f£a  I  ligation,  en- 
velope more  or  lefs  of  the  portions  of  that  fiibltance  which 
conlittutes  its  gangue  j  and  what  may  likewtfe  contribute 
much  to  mifiakes  in  this  rcfpct't,  is  the  kind  of  conllancy  with 
which,  (whatever  may  be  its  caufe>  has  hitherto  been  Htde: 
attended  to)  the  fame  fubflance,  placed  m  tiinilar  circum- 
dances,  admits*  this  interpofed  extraneous  ftibftance,  in  equal, 
or  nearly  equal  proportions.  It  is  not  therefore  fuflicient  that 
llie  chemifl  fliould  felcd  for  his  analysis,  amongft  the  crytials 
of  a  fubllance,  tliofc  which  appear  to  him  to  be  the  mofl  pure^ 
(and  the  perfe£lion  of  their  forrn  and  tranfparency  is  the 
ftrongeft  prefumption  which  he  can  have  in  this  rcfpe€t ;)  but 
he  fiiould  alfo  repeat  the  fame  analytical  procefs  upon  tho 
fame  fubjlance  taken  from  tolally  dillercut  gangue^. 

When 


k 


Vimt^  will  ac- 
count f^t  the 
differing  abfer 
vadoni  of  au- 
tlton. 


The  phofphorcf-  When  it  U  ooce  admitted  thai  the  IremoUte  is  |>horphorel 
P^^^  ^a^^^  ^^^^  ^"'^  '"  proportion  ai  thii  property  is  cxmtamed  m 
Buned  to  irife  carbonate  of  lime  interpofed  in  its  fubftance,  the  variation 
feoroiotetfperfcd  vvhich  fomc  authors  have  found  in  its  phorphorefcencej  w 
be  eaiily  ao^unted  for.  It  muft^  for  example*  be  tbe  more 
eafily  obtained  by  fridion^  as  the  hardnefs  of  this  fiofie  is  Icfi 
confiderablc ;  becaufe  the  fridion,  by  breaking  it*  furface, 
will  fucceffively  arrive  at  the  interpofed  particles  of  carbonate 
of  lime.  And  hence  it  is  quite  natural  that  the  tibrous  t'arie- 
ties  fiiouid  be  more  phofphorefcent  than  the  others,  ajid  that 
tbcfc  ftiould  be  the  lefs  fo  in  proportion  as  they  are  harder. 
Thwifh  the  As  this  chara^er,  which  was  reprefcnted  as  fpeciiic  in  the 

phof|*hi-efcence  trcmolite,  muil  no  lonzer  be  confidered  as  fuch,  there  is  one 
©f  tretaoticc  l-.ii  iii  i,-,-  --  i 

cannoc  he  ad-      wnicn  has  been  overlooked,  and  which^  in  my  opinion,  ought 

fniited»ifpecjc,  to  be  added  to  thofe  which  have  been  already  obferi  ed  in  it ; 
with  vwhich  thti  ^  mean  the  great  facility  with  which,  notwithflandtng  its 
very  hard  mine-  hardnefs,  which,  in  the  pureft  fpecimens  is  fuch  that  it  eafil^ 
by  pftffare^lth  ^"^  g'^^^f  i*  *s  cniftied  by  the  mere  preflUre  of  the  hamoie 
the  haamef  and  and  the  kind  of  flexibility  which  it  then  exhibits.  If,  in  brcjk 
iti  dittic  refift-  j  |^  ^^^  preflure  be  moderate,  the  cryftals  of  tremolitc  ^ 
liar  ipecific  cha.  vide,  pretty  generally,  according  to  the  length  of  their  prifmt 
into  fmall  fibres,  which  are  frequently  as  Hne  as  thofe  of  th6 
amianthus,  to  which,  in  this  ftate,  they  have  macfa  refem- 
blance.  We  may  then  even  increafe  the  preflure  without 
breaking  the  fibres,  which  in  tliis  cafe  afford  by  their  relift- 
ance  the  fame  fenfation  as  is  felt  from  a  (lightly  elaftic  body. 
This  effeft,  as  well  as  the  redudion  of  the  tremolites  into 
fmall  fibres,  is  more  diflin^  the  lefs  pure  the  mineral.  Both 
properties  however  are  obferved,  but  in  a  much  lefs  degree 
in  the  purefl  tremolites,  and  confequently  in  thofe  whofe 
hardnefs  is  the  mofl  considerable. 

With  a  view  to  add  as  much  as  poffible  to  the  knowledge 
already  acquired  refpe6ling  this  fubHance^  I  fhall  add  to  the 
hd  of  places  which  have  been  indicated  as  the  native  coun- 
tries of  the  tremolite,  Scotland,  Mount  Vefuvius,  and  Ben- 
gal. Mr.  Greville's  rich  cabinet  in  London  contains  fpeci- 
mens from  each  of  thofe  diflferent  places;  a  defer iption  of 
thefe  will  probabi  v  he  acceptable  to  mineralogtfb. 
DefcripdftFi  of  The  tremolitc  of  Scotland  is  in  the  fibrous  ftate,  its  fibre* 
Scodj^d.  ^^^S  ^'^^y  ^^  ^^^  clofe,  part  of  which  is  difpofed  in  diver- 


raderu 


Tremftlitc  it 
f»und  in  Scot- 
land, at  Mount 
Vcfuviui,  and 
ia  Beasal. 


gent  rays,  tranfverfely  croiTed  by  other  fibres,  fo  as  to  repre- 
fenl  a  kind  of  texture,  as  is  fometimes  the  cafe  with  die  y.co- 
lite  mezotipe.  This  Iremoltte  is  of  a  greenifli  white  colour: 
it  adheres  to  a  granulated  but  very  compad^  mafs  of  carbonate 
of  lime,  mixed  iu  almoft  equal  proportions  with  the  fame  tre- 
molitc,  alfo  in  a  graimlaled  flate,  on  which  account  it  ftrikci 
fire  with  Heel.  This  carbonate  of  lime  pofTefTes  both  kinds  of 
phofphorefcence,  but  the  light  which  it  givesifiofa  ilightly 
blueifti  colour ;  the  fame  is  tlie  cafe  with  Ihc  tremolite  which 
it  contains.  This  carbonate  does  not  belong  to  the  dolomie, 
mud  it  difTolves  in  acids  in  tlie  lame  manner  as  the  common 
carbonate  of  lime. 

The  tremolite  of  Vefuvi us  is  likewife  in  the  fibrous  fiate,  Tremolite  rf 
with  fine  and  clofe  fibres  ;  it^  colour  is  a  greyidi  white,  it  Mount  Vcfu* 
adheres  to  a  gangue  compofed  of  carbonate  of  lime»  of  an  im* 
mejofe  quantity  of  very  fine  fmall  fibre*;  of  the  fame  tremolite, 
and  of  a  great  number  of  very  fmall  cryi!als  of  pyroxene^  of  a 
beautiful  green  colour  and  tranfparent.  Some  portions  of  ido- 
erafe  are  alfo  obfervable,  of  wliich  there  is  a  group  at  one  of 
the  extremities  of  the  fpecimcn  in  pretty  large  cryftals.  The 
carbonate  of  lime  does  not  belong  to  that  of  flow  fohition ;  it 
poflrefl*es  both  kinds  of  phofphorefcence,  and  the  light  which 
it  emits  is  of  a  very  lively  deep  orange  colour.  The  tremolite 
exhibits  abfolutely  the  fame  phofphorefcence. 

We  owe  our  knowledge  of  the  tremolite  of  Bengal  to  Sir  Tremolite  of 
John  Murray,  It  is  in  pretty  large  cry  flab  of  a  greenifh  grey  B=nfi*'« 
colour,  bedded  feparately  in  a  granulated  carbonate  of  lime, 
the  very  fine  grains  of  which  have  a  ftrong  adhefion  to  each 
other;  a  charafler  which,  joined  to  the  great  whitencfs  of  this 
ilone,  caufes  it  very  much  to  refemble  a  piece  of  double  re- 
finud  fugar.  This  carbonate  of  lime  belongs  to  the  fpecies  of 
the  dolomie;  it  is  even  one  of  thofe  in  which  I  have  obferved 
the  fotution  to  be  the  flowefl  and  moft  infeniiblc,  but  it  is  ne- 
ver thelefs  completely  dilFolved  in  tlie  nitric  acid,  leaving  only 
a  light  whitifh  and  clouded  rcfiduc,  which  difappears  when 
the  acid  is  diluted  with  water.  Its  hardnefs,  which  is  much 
fttperior  to  tliat  of  the  ordinary  carbonate  of  Itme,  is  rather 
inferior  to  that  of  the  tluate  of  the  fame  earth  ;  and  this  i^  the 
cafe  with  all  the  dolomies,  not  excepting  thofe  whofe  grains 
liave  the  leafl  adhefion  witJi  each  other «    This  dolomie  h  not 

phofpho- 


piwiplioffiijfjll  cwMV  bjr  fncliQo  or  bj  Ac  icww  Or  DOit^  tffeC 
the  tranolito  which  k  oontemt  u  intirdy  m  tto  fiuM  ttto* 
There  are  many  other  dohwiieteiro  which  poffisTt  ab  |iholiih»i 
refcence*  ashasboenaKboUervedbjthe  AbMHaay*  TWi 
dmaflef  therefeie  AiB  behxigt  to  tho  variety,  mod  not  to  the 
Ipecies. 
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OaffiiK of /Ae  ^i)?ory  ^GofcMr/ia:  miik  a  Hmry  qfAtABim 
if  the  Gakcamc  Jpparaiui.  By  JoHir  Bostock,  Mm  iE>, 
From  the  Auihor. 

To  Mr.  NICHOLSON. 

JtIa  VING  beea  htely  employed  ta  fome  cxperiaMiital  oh 
quiries  on  the  fulled  of  galvanifin,  I  found  it  csoniBodioas  to 
arrange  the  numerous  diicoveries  that  have  been  made  in  thk 
department  of  fiaence  into  the  hiiiorical  tonn.  The  &dt 
which  have  been  fncceffively  developed  begin  to  afliune  ia 
elevated  a  rank  among  the  branches  of  natural  philofophy. 
that  a  Iketch  of  the  moft  important  and  bed  eAabliihed 
amongd  them  fccms  defirable,  in  order  that  the  experimenter 
may  be  eafily  enabled  to  fee  what  has  been  done  by  his  pre- 
dccefTors,  and  may  thus  be  prevented  from  wa/ling  his  time 
and  exertions  upon  points  which  have  been  previoufly  invcii' 
tigated.  From  reflecting  upon  the  labours  of  others,  and  com* 
paring  them  with  my  own  experiments,  I  have  been  led  to 
form  a  theory  oi'  the  a6lion  of  tlie  galvanic  pile,  which  fecms 
to  explain  in  an  cafv  manner  moft  of  its  lingular  properties, 
I  am  indeed  well  aware  of  the  undue  attachment  which  every 
one  feels  for  the  offspring  of  his  own  imagination,  and  I  fliall 
not  be  furprizcd  if }  ou  perceive  in  the  hypothecs  many  bl&> 
mi(hes  which  have  cfcapcd  my  notice.  I  have  however  fent 
you  both  the  hiftory  and  the  theory,  in  order  that  you  may 
infert  thcMn  in  your  Journal,  if  you  think  tliem  deferving  of  a 
place  there. 

I  am,  SIR, 
Your  obedient  Servant, 

JOHNBOSTOCK,  3f.  D. 
Liverpool,  June  1,  180^, 
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HISTORIC  SKETCH  OF  GALVANISM. 

THE  firft  pAiblication  ^  upon  ihe  fabjetl  i^  the  work  of  Firft  paiRc 

Galvani  himfoli;  wlilch  appeared  iu  1791.     Il  begins  hy  gn-  %'  f'^^i^J't 

ing  an  acccHint  of  the  ibllowrng  accldejUal  difcovery,     A  frog  Legs  of  a  fro^, 

had  it?  hinder  legs  feparatcd  from  \H  body,  except  that  the  ^f P^"^^ '"*™ 
1  .   /         I-    '  f    1  I  i        I  f      I  the  bodjf^  wtfc 

CTural  nerves  were  left  undivided,  and  washy  chance  laid  upon  convulfcd  by  ejt« 
a  table  on  which  Hood  an  electrical  machine.     It  was  obf^rved  trembly  mmute 
that  when  the  animal  was  placed  in  contact  with,  or  tulUci-  tr*city, 
ently  near  to,  an  extensive  farfacc  of  a  conduflor  of  the  eIec-» 
trie  fluid,  if  a  fpark  were  taken  from  the  machine  in  any  di- 
region,  the  legs  of  the  animal  were  fpafmodically  contracted* 
When  the  frog  formed  part  of  the  electric  circle,  fo  that  the 
(hiid  paded  immeiliately  through  it,  a  quantity  almoft  imper- 
ceptible was  found  to  excite  contra^ions  of  the  mufcles,     A 
much  fmaller  quantity  of  the  electric  fluid  produced  the  cfle^, 
when  Ujc  animal  was  prepared  in  tlte  manner  defcnbed  above, 
than  when  the  body  was  left  in  tire,  becaufe  in  the  former  cafe 
the  fluid  was  conrined  to  the  narrow  track  of  the  nerve*  in  its 
pad'age  along  the  circuit*     A  prepared  frag  appears  therefore 
to  be  a  m oft  delicate  e le^rom eter,  a*?  i I  exhibited  contraflions 
where  no  marks  of  electricity  could  be  difcovercd  by  the  in- 
llruments  either  of  Bennet  or  Cavallo.     Galvani  afterward* 
found  that  contractions  could  be  produced  in  the  limbs  of  pre«» 
pared  frogs  by  the  electricity  of  the  atriinfphere>  and  it  was  In 
conlet|ucnce  o(  fomc  arrangements  which  he  made  for  this 
purpofe,  that  he  wa«  led  to  his  great  difcovery  of  animaf  elec- 
tricity*    He  found  Ihal  he  was  able  to  prnduce  con t rations  Proper ^j^W^ 
in  the  limbs  <>f  frogs  without  thf*  aid  of  any  foreign  or  artificial  l^^"'  orc<intric- 
excitement,  merely  by  the  application  of  a  conducing  fab- excited  ckfi 
fiance  from  the  ner%'e  to  tho  mufcle,     Thefe  contradions  i^erc  ^^^' 
capable  of  being  produced,  of  whatever  fubftances  (he  circuit 
of  communication  was  compofed,  provided  *mlv  they  were  all 
condudors  of  the  electric  fluid.     The  efl^i-^ts  were  found  lob<i 
much  increafed  by  applying  a  metallic  coating  to  the  nerve* 
He  found  thi?i  peculiar  fpecies  of  elcttficity  lo  exifl  in  a  great 
variety  of  animah,  and  that  the  contra^ions  may  be  excited 

♦  Siiltzcr  in  hii  Thcorie  d«  PlaiHr*,  quoted  by  Fabhroni,  PhiloC 
Journal,  quaita  IV.  120,  mentioned  tbc  Ultc  by  contafl  of  two 
soetals*^— N. 

cither 


eitlicr  in  the  wbofe  bodj  or  in  psrtiadv  putt  oT  ib 
rhmtf^ad-  theaninidlidleflanjramuntornldity.  Qtinm  tsffftkd 
mJtii^it^   theTepheoooKni  toiwan«l^goQstollKcfca»ofllie?---^» 
mM^h  phml;  ibattfiefeiianeicdiiorckanclMdindMi 

•fc^lMffc"**     tbe  mi 


tbe  mnfele  or  in  the  nervcp  nnd  a  dc6ciiBcy  oo  the  < 
,orv9.    The  Donre  he  conceived  to  aa  tbe  put  of  the  wiitt 
ivUiikt  in  the  Lejrden  phial.    Soonafierthe  pahUcataQooTGalvaw'ft 
work»  VaJli't  Letters  on  Animal  EkoBbncUj  appeared  is  the 
Joonial  dePhyfiqne^  vol.  41.  &  feq. 
nSr^^  I'l  ^  Tnnlaaions  of  the  Royal  Society  for  1796,  Voba'k 

YjUsUam   letter  to  Carallo  was  puUiflied,  which  befidei  giving  an  ao* 
Jjl—*"^        coont  of  Galvani't  diicoveries,  contains  many  orq^inal  expeii- 
mentoandobTervations.    The  analogy  of  the  Leyden  phial  he 
fliows  is  without  foondation,  for  he  found  that  he  codd  excite 
fimilar  contradions  in  the  limbs,  when  the  oondoAing  cirrait 
onlj  touched  two  parts  of  the  nerve,  two  mnfeies,  or  two 
parts  of  the  fame  mufole ;  in  order  to  aooompUfti  thb,  it  ia 
however  necefiry  to  afe  two  different  metals.    He  fnppofai 
that  in  thefe  cafes  the  molodar  oootiafiionsare  prodaced  by  a 
finall  quantity  of  dedricity  which  b  eiccited  by  the  adioo  of 
fcntshaikky     the  m^ab  upon  each  other ;  thb  he  conceives  to  depend  upon 
uStJii^Xat  *  8^"**^  ^^  ^^^  eledric  6uid,  and  that  its  effeds  are  vi- 
metals  applied  to  fiblc  in  the  experiments  of  Galvani  only  becaufe  the  prepared 
the  aerwtu        animal  is  the  mod  delicate  fpecies  of  eledrometer.     Volta 
endeavours  to  prove  by  experiment,  that  the  adton  is  always 
in  the  fird  infiancc  upon  the  nerves,  and  that  the  mufcles  are 
Tbegalv.  aaion  only  affcded  through  their  medium.  He  imagines  that  it  is  not 
k  Mm  Md^!'^  neceflary  that  a  communication  (hould  cxift  between  the  nerves 
and  the  mufcles  according  to  the  opinion  of  Galvani,  he  ima- 
gines that  the  contradions  will  be  produced  in  the  limbs,  if 
the  influence  be  only  made  to  pafs  from  one  part  of  a  nerve 
to  another  part  of  the  fame.     But  we  (hall  find  thai  in  this  idea 
Volta  is  probably  miftaken,  as  in  his  experiments  the  moifiiire 
adhering  to  the  nerve  formed  a  communication  between  it  and 
tlie  mufcle.     He  found  that  if  different  parts  of  a  nerve,  or 
indeed  if  the  body  of  the  animal  in  general,  be  laid  upon  two 
different  metals,  and  thefe  metals  be  made  to  communicate  bjr 
a  conducing  fubflance,  mufcular  contradions  are  produced* 
Thefe  experiments  fucceed  with  more  certainty  when  the  fkin 
is  remov»i ;  this  precaution  b  more  efpecially  requifite  if  the 
animal  have  a  dry  fkin,  as  is  the  cafe  with  birds  and  quadra* 

peds. 
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p^%.     In  a  fecond  letter  winch  is  printed  in  the  feme  vol.  of 
tJjc  Phfl.  Tranf.  Volta  purfues  his  expenments  and  obferva- 
lioni  upon  the  fubjecl  ofgalvanifm.     If  a  fingle  mufcle,  or  a 
part  cff  ii  be  armed  with  coating*  of  two  ditferent  metaLs  and 
thefe  be  made  to  communicate  by  a  conda£lor,  the  contrac- 
tions witl  be  excited,  btit  no  eff'ei5l  wil!  be  produced  if  two 
coatings  of  the  fame  metal  be  employed.     Worms  and  fnails  Of  th«r*fbiii 
be  found  cotild  not  be  excited  by  this  inaurnce ;  but  ^'^S  *^ij"j|j;^^ 
beetles^  grafshoppers,  and  butterflies  he  found  were  fubjedt  to  j,<.  a^caed 
to  its  action.     Upon  the  whole  it  appears  that  thofc  animah  ^"^^  hive  dlf. 
only  which  have  diflind  limbs,  with  flexor  and  extenfor  muf-  .ndiholt  muf-' 
cJes,  are  excitable  by  animal   elfdricity.     In  thufe  animaUc'n  on  y  which 
which  are  acied  upon  by  the  gjilvanic  influence,  Volta  found  Jj^*  ^^-J^    ** 
Ihat  it  wa'i  only  the  mufdes  which  are  under  the  dtre6lion  of 
tbe  will  that  can  be  made  to  retra6i ;  in  his  experiments  he 
never  perceived  that  the  heart  wr^  affedled  by  the  iwo  melaN, 
though  this  organ  is  thrown   into  ftrong  conlradtons  by  tlic 
flighted  chemical  or  mechanical  ftimulus.     The  two  metals 
which  were  found  by  their  union  to  perform  the  mofl  power- 
fill  effefts  were  zinc  and  filver*     Volta  placed  ihefe  metals  Ziac  and  ialvtr* 
one  on  each  furface  of  the  end  of  thi  longue ;  when  they  were 
brought  into  contact  no  motion  was  produced,  but  a  flrong 
fenfatfon  of  talle  was  excited*    When  the  metals  w^crc  applied 
to  the  root  of  a  tongue  cut  from  the  mouth,  contractions  were 
produced. 

In  the  fame  year  in  which  Volta's  leilcrs  appeared  in  the  Fowler's  EfTjy, 
'  Phil  Tranfaaions  Fowler  publifhed  anefTiiy  on  Animal  Elee-  >793vWhttbef 
tricity  ;  thefe  works  muft  therefore  be  cunfidered  as  equally  eUarwity. 
original.      The   extrafls    given  above  from    Volta's  letters 
prove  that  he  confidered  the  phenomena  of  galvanifm  to  de* 
pend  upon  the  operations  of  the  ele^rir  fluid ;  other  experi- 
menters however  conceived  it  impodible  to  reconcile  the  new 
difcoveries  w^ilh  iheir  previous  ideas  of  the  nature  of  elc^n- 
city,  and  Fowler  commences  his  Ireatife  by  this  enquiry.     In 
order  to  afccrtain  this  point  he  invefligatcs  the  circiimfbnces 
which  are  necelTary  to  the  prmlu£tion  of  the  mufcubr  contrac- 
tions,    Thefe  he  found  to  be  the  conta^  of  tijc  two  metals  Conditions  of 
with  each  other,  and  their  communication  with  the  animal :  ^^^  '^ff^  *  '^*** 

ir     I  1  II       I  •  I  '  Iv^-o  <i  Iff e  rent 

the  contractions  may  alfo  be  produced  by  brmging  the  metals  loeuis  ihould 
in  contact  with  each  other  in  water,  without  either  of  the '°^^^ "*^^  *^*** 
luctak  touching  llie  animal.     WhcQ  the  metats  are  apphed  to  viz.  the  nerT% 


Soft  .  0itto»T  or  tf jiiVa>ii|» 

ilte  faant-     fl^e  berra  alooej  FowkrftiH  oonilden  it  requfiis  flirt  AfW 

vawSterv  Vr         tconnedion  between  die  nerre  end  die  mofide;  in  ocd|« 

^p^  mry  ca^es  diii  cooneaion  is  efl^Aed  hy  die  inoiftiiTO  windi 

adlwret  to  the  ncrve^  s  drcnmfiaiice  wlikh  VoltB  Iceu  toi 

hiTe  overlooked.    Valli  liad  eqdearoiired  to  htm  a  theory  of 

.  *  eniinal  efearidty  fbnnded  opon  Uie  idea  diat  tte  ekarie  IWtf 

WTM  fffi^iqnally  difperfed  diroagh  the  bodf«  aad  tM  tbeflpfc 

Jittrf3i^£!9(ftr»  ^nikm  of  the  neUds  produced  an  cquffibciaai  i  Fowler  per-t 
PJ*^  *^y^^/ ffirmed  a  onmber  of  experiments  to  difprove  this  ide^,  and 
ch4(ir  m  ch<s     '^'pp^rcntlj  with  fuccefs.    He  oondndes  the  firftpart  of  his 
«nittiai  fyftein  $  ^tiliy  hy  giving  it  as  his  opinion,  that  the  phenoqaena  of  galvai 
f^WfrnTi^mii"^^^^  are  not  roconcileable  to  the  known  laws  of  eleftricitf «• 
(^^trkitf  •        beca-j  fa  4br  the  exdtement  of  the  dearie  fluids  motion  batw^eeii 
aa  ehsdric  and  a  condaQor  appears  to  be  neceflary,  wfaoaat 
in  thefe  experiments  two  metals  only  are  the  fabfiaaoet  eaw 
ployed.    He  alfo  fiuled  in  caufing  charcoal  to  coodufi  tfai% 
inflaence»  though  it  is  a  better  condudor  of  eiefiridly  Ikai^ 
1^ animal  flaids ;  in  this particahu-j  however,^  l^e  qipeantia 
^^ifsick         have  been  miftaken.    He  confiders  the  infloenoe  mmry  ti^ 
bur  in  its  efieOs  to  die  aaion  of  die  toirpedor  fiumgirliHi  att^ 
BAftonfrafiii^gether  thefimie.     He  was  unable  to  .produce* the  mufcubor 
voiu^UM**^  ^ttf.  ^^^^"^'^"*  ^^  wormji,  yet  he  fbuhd  that  when  a  worm  or  ^ 
clcs.  leech  lying  uponfilver^  put  its  mouth  upon  zinc,  it  appeared 

to  fuffer  great  uneafinefs.     Dr.  Fowler  in  the  fecond  place 
proceeds  to  enquire,  whether  all  the  mufcles  of  the  body  be 
fubjcd  to  this  new  influence.     He  found  it  difficult  to  excite 
any  contra6lions  in  the  heart,  though  at  length,  by  uiing  pro- 
per precautions,  he  fucceeded  ;  but  he  was  not  able  to  excite 
Difcorery'of  thecontradions  in  the  ftomach  or  inteftlnes.     He  dilcovered  thai^ 
4Uih  of  light.     Yfiicn  the  nerves  of  vifion  were  aded  upon  by  the  two  mebdsj, 
a  fenfation  of  a  flafh  of  light  was  perceived  in  the  eye.    When 
inflammalion  was  excited  in  a  limb,  it  appeared  to  acquire 
additional  fenfibility  to  the  galvanic  influence.    Fowler's  work 
^rofeflbr  Robi.  concludes  with  a  letter  from  Profeflbr  Kobifon,  who  made 
hn  nukes  a       f^^^  j^g^  obfervations  upon  the  produ6tion  of  the  galvanic 
liJver.  flaih,  and  iiril  noticed  the  eflxsd  produced  by  applying  the 

tongue  to  a  number  of  pieces  of  iilver  and  zinc  alternately 
piled  upon  each  other. 
Darwm  in  1794     In  1794  the  firfl  volume  of  the  Zoonomia  was  publiflied  f 
niTm^^e^U  Darwin  fpeaksof  the  phenomena  of  galvaniim,  and  confiders 
city,  them  as  clerical.    The  mufcular  contractions  he  fuppofes 

depend 


kUtO&Y    OF   ^AtVAKlSU.  ^^HIF  sol 

tkpend  apon  thefenfibility  of  our  nerves  to  fmall  quaiititie^of 

the  cledfic  fiutd.     Benne  t  diTc  overed  bv  means  of  his  elctrtro-  Bennett  orly 

iTicter,  that  zinc,  when  llparatc  from  other  metals,  a^wa)  *  is  pi^^'^^'^^JJ ^^ 

HI  the  minus  flatc,  ond  filver  In  ihe  plus  Oale ;  when  therefore  tmc  (17S9.) 

Ihcy  are  brouglit  nearly  together,  a  firall  plate  of  air  is  charged 

like  a  Leyden  phial ;  when  the  meials  are  brought  into  con* 

tad  tills  h  difcharged. 

In  the  Phil.  TranC  for  the  year   1795,  h  n  Paper  by  Dr.  Dr,  Wdlt, 
Wells  on  the  fuhjed  of  galvanifm.     He  propofes  (or  ^^"^'i^^^-fro^J'ejjpcfj. 
ration  the  three  foliovving  enquiries  j  Do  the  eontra^tonn  ub-mcntj  thatanS- 
ferved  by  Galvani  depend  upon  any  property  peculiar  to  the  "*'*  j"^*.  ***^"* 
livlfigbody?  What  are  the  conditions  neceflary  for  the  ex-meamof  JiumU 
cltemeot  of  the  influence?    Is  it  clc€lrical  ?  With  refpe^  to'*''^y>  that  the 
U\c  hnt  queltionj  he  luppoies  that  aninnaU  act  only  on  account  tats  is  nataU 
of  their  moitlure.     With  refpe€l  to  the  fecond,  he  found  that  ^-^f^  h  contad| 
one  metal  and  charcf>al  excited  the  contraftions  as  readily  jls  ^htnomtnim 
two  metals;  in  thi^  he  correfts  Uie  Riiftake  of  Fowler  noticed  clcdtrkid, 
above.     He  however  found  that  all  charcoal  will  not  afl  as  a 
condudor  of  the  inthience,  in  which  opinion  Volta  agrees 
with  him,     Welb  does  not  agree  in   the  hypothefis  adapted 
by  Volta  and  others,  that  die  conta(fl  of  the  metals  produces 
ttn  alteration  in  the  difpofilion  of  tlie  eleftric  fluid,  for  he  very 
properly  atk*,  wliy  (Imuld  not  tlie  natural  nioillurc  of  the  animal 
afford  a  coijimunlcation  between  ihe  two  metals  before  they 
are  conne^ed  by  any  other  conduftor  ?  He  fartlier  difcovercd, 
that  contraflions  cou!d  be  excited  by  one  metal  only  vk/hcn  it 
had  been  rubbed  upon  another  metal,  or  even  upon  the  hand. 
Charcoal  may  by  the  fame  means  be  made  to  produce  tlic  (tum 
effuft  J  he  proved  by  a  variety  of  experiments  that  the  fric* 
tion  does  not  in  thefe  cafes  communicate  ele^ricity   to  tire 
metal  O""  the  charcoal ;  we  may  conje^ure  that  an  incipient 
oxidation,  or  fgmc  other  chemical  change  was  produced  upou 
the  furfacc  of  thefe  fubflances.     With    refpe£^  to  the  third 
queflion,  Wells  is  decidedly  of  opinion,  that  the  phenomeiia 
are  eledrical  j  the  influence  being  conduced  by  all  conductors 
€^'  ele^ricity,  and  by  thera  alone. 

Beiiiies  the  works  here  iiientioned  a  number  of  comrouni- Varlotii  other' 
cations  appeared  in  the  different  fcicnlific  journals  of  Italy,  ^*[^/''ij""'"' 
France,    and  Germany,    and  fevcral  diflinft  trealifes  were  Monro,  the  In-t 
publiftied  on  tlie  iubjcft  of  animal  ele^rigity,     Hurabolt  par.  p  ^"^g**^^^ 

Ucularly 
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-liBdHijr  difla^yiftad  lurfelf  I7  hb  aSdwIf  ii- vMjiiV  tfit 
cxpcniMBlito  Dr«  Mowo  wrote  vpon  the-  iuh|tCTj  mm  tiw 
Natioml  Infiitate  of  Fkuoe  pnbUfhed  an  cUb«nle  raport* 
drawn  «p  l»j  a  Cc—a liHwi  compofed  of  fevcral  of  ka  aMft 
Jaamad  iMmbcnu  AshowefcrthefeworicsdoiiotappcBrto 
coDtaia  an  J  &&  wUch  iMieriaH J  ilhfbai*  die  M^ 
galvanic  inflncnoe,  or  lead  w  to  form  anj  more  aocorale  no-* 
tkmt  feTpeaing  its  operations^  we  ivll  in  dut  brief  ftefccli 
onij  notice  the  papcn  of  Fafaroni.  of  wiudi  an  aeconni  majr 
beibnndindie4diVoLofNidioifiNi^JooniaL  Hededocei 
•  from  bb  eaperimenti  that  gahanifin  k  intirdj  n  cfaeaucal 
piienomenon ;  lie  finds  tint  meiab  become  oxidated  whoa  in 
conlaa  with  each  other  in  (aiounAanoes  wfaeie  thitf  wooU  not 
tahe  pbcse  if  they  were  kept  fepente.  TUs  idea  he  confiiiM 
bjf  many  oUervations  and  experiments^  and  Ibppofes  that 
when  the  griwmic  inflnence  is  excited  by  the  adion  of  two 
asetab  that  a  chemical  afinity  is  exerted ;  he  does  not  bow- 
Ofor  point  oet  very  dearly  in  what  manner  the  chemical  ac- 
tion which  is  exerted  by  the  metals  can  he  oottneflted  with  the 
iof  gdnmifin. 


HSiBiy  oTtUi       In  the  year  1789,  Cavallo  pobGlhed  a  new  edition  of  hit 

p««J^^*«'-  Eledricity,  and  he  added  a  good  account  of  the  prindpal 

nd  the  S«pplel  fiit^  in  galTanifm;  an  ample  hiftory  of  this  fcience  may  be 

"«»^*«J^-alfo  found  in  the  Supplement  to  the  Encyclopsedia  Brilanntca. 

uu^u**     '      I"  ^^  ^^^  ^^^  linowledge  of  galvanifm  continued  until 

Grwd  diicovery  the  beginning  of  the  year  1800,  when  Volta  made  his  difco- 

Votau''^  ^     ^^y  ^^  apparatus  ufed  called  the  Galvanic  Pile      In  the 

Phil.  Tranf.  for  that  year  is  a  letter  from  Volta  containing  an 

account  of  the  pile,  and  a  detail  of  many  curious  experiments 

Odcrjpika.       which  he  had  performed  with  it.     This  indniment  confifts  of 

a  number  of  circular  pieces  of  two  different  metals,  laid  alter* 

nately  upon  each  other,  with  a  piece  of  moiftened  palteboard 

or  (kin  interpofed  between  each  pair.     The  metals  which 

anfwer  the  bed  for  this  purpofe  are  zinc  and  filver,  which 

were  found  to  be  the  moft  powerful  in  exciting  the  mufcukr 

contradions  in  the  former  experiments.     If  the  tw^o  pieces  of 

metal  which  form  the  extremities  of  the  pile  be  grafped  firmly 

Galvank  diock.  in  the  liands  previonily  moiflened,  a  (hock  will  be  felt  through 

the  hands  and  arms,  more  or  lefs  powerful  in  proportion  to 

the  fize  of  the  pile.    This  fhock  may  be  repeated  as  long  as 

the 
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the  partfboard  between  tlje  melah  relalni  its  moinure*   Volta 

conceives  that  thj^  apparatus  in  every  refpe6l  refembles  the 
cledric  organ  of  the  torpedo  and  gy  mnotiis  cleclncus. 

As  foon  as  this  difcovery  beiame  known  in  England,  a  vu- 
riety  of  experiments  were  performed  with  the  new  apparatu*, 
and  many  very  interefting  and  important  lad*  were  difcovec- 
©d ;  Ihefe  are  for  the  moft  part  detailed  in  Nfc!iolfon*s  Journal, 
Vol  IV.  &  feq. 

In  rhc  Uh  vol.  p.  1 7 4',  is  a  paper  written  by  Mr.  Nicholfon  CirUfle  and  Ni- 
himfelf.     He  bej^ins   with  a  dcfuiptlon  of  Vofta's  pile,  and  ^*'.^^^'=*"  ^*^:;:  . 
then  rt^latcs  the  rdiills  of  fome  experiments  which  were  per- dry  of  vliepiie^ 
ibrmed  upon  a  fimilar  one  by  himfeif  and  Mr.  Carhfle*     By  ^**  ^jfy^^r'tu 
nting  the  revolving  double r  ihey  found  that  the  eleflncity  \y7i^  atid  tht  dtamL-^ 
minus  in  tlie  lilver  end  of  the  pile,  and  plus  in  tlie  zmc  cnd*/'»'**/««f*^» 
Mr.  Nicholfon  propiifed  that  ihe  influence  fliould  bn  permitted 
to  pafs  from  one  end  of  the  pile  to  the  olher  through  a  tuhe  of 
water;  for  this  purpose  a  divifion  was  made  in  the  conducting 
wire,  wliich  wa^  conipofed  of  copper,  and  the  two  ends  of  it 
were  terminated  in  a  final  I  tube  of  water.     Immediately  tl*.'3 
wire  connected  with  the  filver  end  of  the  apparatus  began  to 
produce  a  gas,  which  was  found  to  be  bidrogen,  while  at  the 
fame  lime  the  wire  ronne^led  with  the  zinc  end  became  oxi- 
dated.    Recourfe  was  then  had  lo  a  wire  of  pblina  which  is  into  Kldrtkgu 
not  oxidable,  and  immediately  gas  began  to  be  evolved  from  »'*<***'g^«> 
both  ends.     Upon  examining  the  gafes  feparately,  that  from 
the  filvcr  end  was  hidrogen,  that  from  the  zinc  end  oxigen^ 
and  they  were  generated  nearly  in  the  proportion  reqaifite  to 
produce  water*     This  experiment,  as  well  with  refpe^  to  its  importance  of 
immediate  efTeffc*,  as  with  regard  to  the  confeqiiences  which  «hii  egpcrimciiCt 
may  be  deduced  from  it,  may,  I  think,  bejuftly  confjdered  as 
the  moft  important  that  has  occurred  fnict;  the  difcovery  of  ox- 
igen  by  Dr*  P* ieflley ,     The  eledrtc  fpark  was  difiin^ly  vifible  Elcftnc  fparlc 
in  thefe  experiments.  vifibk, 

Mr.  Cruickiliank  relate?  his  experiments,  in  which  he  made  Crtiickihank, 
ufe  of  the  interrupted  circuit  after  the  manner  of  Mr,  Nichol-  Bffc^onche 
fon  J  he  caufed  the  influence  to  pafs  firit  through  diftilled  water 
tinged  with  litmus,  and  afterwards  through  water  tinged  with 
Brazil  wood.  In  the  firft  cafe  there  was  a  rednels  produced 
by  the  zinc,  andin  the  fecond  by  the  filver  wire.  By  fubnut* 
ting  a  portion  of  water  for  a  long  time  to  the  a^ion  of  the  pile, 
a  £enllb!«  diminution  was  obferved  in  its  bulk.     He  obfer vcd 
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tkpradhfiioQoriiidrogenandtliedKidil^of  die  i^'oe  «f4 
wimlw  gfed  a  ccwimnninitiQy  tf  gyg ;.«id  when  hecua* 
ployed  ft  wiro^which  was  not  gMdaMThe  obUioedlioftliiilro* 
deo  and  oxygen  according  to  the  ohf^^Mion  of  Mr*  Nidiolibn* 
of     He  permitted  the  influciDoe  to  pals  through  a  folation  of  a 


^SglSSatu    ^^  ^»  '^  found  after  tome  time,  that  the  metal  b^an  to 

be  revifcd  at  the  filver  end  of  the  apparatus. 
y^'_y%^?PL  Mr.  William  Heniy,  of  Aianchefier,  fabmitled  concentrated 
|fcSiri?^«s^  fulphuric  acid  to  the  influence  of  galvaoiiin :  he  made  uTe  of  a 
actdaykutaot  wire  of  platina.  Not  only  the  water  which  always  enters 
m  Mniacic*  |g^^  ^  compofition  i^this  acid,  but  alfo  part  of  the  acid  itfelf« 
appeared  to  be  decompofed,  as  the  oxigen  which  he  procured 
was  in  a  larger  pn^XHtion  to  the  hidrogen  obtained  than  is  fuf- 
'\    ^  ficient  to  compofe  water.    Nitdc acid  was  alfo docompofed^ 

Orfflndnic  was  and  the  water  of  muriatic  acid.  When  oximuriatic  acid  was 
**"**"**"^  fabjeOed  to  its  influence,  the  water  was  decompofed,  and  the 
Qife^cMM not  ^^  ^vas  deoxigenated.  Gafles  do  not  appear  to  be  conduce 
It,  **^'*  torsofthismfluence^fo  that  Mr.  Henry  was  notable  to  try  its 
Ammonia  WM  efieds  in  de«ompofing  muriatic  acid  gas.  It  alfo  appears  to 
escoapoM*      ^.^  ^^  power  of  decompoflng  ammonia. 

(To  be  continued,) 


*^*  On  account  of  the  great  Quantit)-  of  original  Communis 
cations^  the  Scientific  Ntrws  and  Account  of  Books  is  neceflla* 
rily  deferred. 

X.  Y.  Z.  is  ir^ormed  that  the  derivation  of  chrome  or  chromium 
is  from  Xf^i**,  color ;  and  was  adopted  by  Vaitquelin,  becauje  its 
compounds  with  oxigen  arc  coloured.  See  Philqf.  Journal,  quarto, 
II.  444. 
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